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Executive Summary

Section 105(a)(8)(B) of CERCLA, as amended by SARA, requires that the EPA prepare a list of national
priorities among the known releases or threatened releases of hazardous substances, pollutants, or contaminants
throughout the United States. An original National Priorities List (NPL) was promulgated on September 8, 1983
(48 FR 40658). CERCLA requires that the EPA update the list at least annually.

This document provides responses to public comments received on the Jervis B. Webb Co. site, proposed on

September 16, 2011 (76 FR 57702). This site is being added to the NPL based on an evaluation under the EPA’s
Hazard Ranking System (HRS) in a final rule published in the Federal Register in May 2012.
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Introduction

This document explains the rationale for adding the Jervis B. Webb Co. site in South Gate, California, to the
National Priorities List (NPL) of uncontrolled hazardous waste sites and also provides the responses to public
comments received on this site. The EPA proposed this site on September 16, 2011 (76 FR 57702). This site is
being added to the NPL based on an evaluation under the Hazard Ranking System (HRS) in a final rule published
in the Federal Register in May 2012.

Background of the NPL

In 1980, Congress enacted the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), 42 U.S.C. Sections 9601 ef seq. in response to the dangers of uncontrolled hazardous waste sites.
CERCLA was amended on October 17, 1986, by the Superfund Amendments and Reauthorization Act (SARA),
Public Law No. 99-499, stat., 1613 ef seq. To implement CERCLA, the EPA promulgated the revised National
Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300, on July 16, 1982 (47 FR
31180), pursuant to CERCLA Section 105 and Executive Order 12316 (46 FR 42237, August 20, 1981). The
NCP, further revised by the EPA on September 16, 1985 (50 FR 37624) and November 20, 1985 (50 FR 47912),
sets forth guidelings and procedures needed to respond under CERCLA to releases and threatened releases of
hazardous substances, pollutants, or contaminants. On March §, 1990 (55 FR 8666), the EPA further revised the
NCP in response to SARA.

Section 105(a)(8)(A) of CERCLA, as amended by SARA, requires that the NCP include

criteria for determining priorities among releases or threatened releases throughout the United
States for the purpose of taking remedial action and, to the extent practicable, take into account
the potential urgency of such action, for the purpose of taking removal action.

Removal action involves cleanup or other actions that are taken in response to emergency conditions or on a
short-term or temporary basis (CERCLA Section 101). Remedial action is generally long-term in nature and
involves response actions that are consistent with a permanent remedy for a release (CERCLA Section 101).
Criteria for placing sites on the NPL, which makes them eligible for remedial actions financed by the Trust Fund
established under CERCLA, were included in the HRS. The EPA promulgated the HRS as Appendix A of the
NCP (47 FR 31219, July 16, 1982). On December 14, 1990 (56 FR 51532), the EPA promulgated revisions to the
HRS in response to SARA, and established the effective date for the HRS revisions as March 15, 1991,

Section 105(a)(8)(B) of CERCLA, as amended, requires that the statutory criteria provided by the HRS be used to
prepare a list of national priorities among the known releases or threatened releases of hazardous substances,
pollutants, or contaminants throughout the United States. The list, which is Appendix B of the NCP, is the NPL.

An original NPL of 406 sites was promulgated on September 8, 1983 (48 FR 40658). At that time, an HRS score
of 28.50 was established as the cutoff for listing because it vielded an initial NPL of at least 400 sites, as
suggested by CERCLA. The NPL has been expanded several times since then, most recently on March 15, 2012
(77 FR 15276). The Agency also has published a number of proposed rulemakings to add sites to the NPL. The
most recent proposal was on March 15, 2012 (77 FR 15344).

Development of the NPL

The primary purpose of the NPL is stated in the legislative history of CERCLA (Report of the Committee on
Environment and Public Works, Senate Report No. 96-848, 96th Cong., 2d Sess. 60 [1980]).

v
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The priority list serves primarily informational purposes, identifying for the States and the public
those facilities and sites or other releases which appear to warrant remedial actions. Inclusion of a
facility or site on the list does not in itself reflect a judgment of the activities of its owner or
operator, it does not require those persons to undertake any action, nor does it assign liability to
any person. Subsequent government actions will be necessary in order to do so, and these actions
will be attended by all appropriate procedural safeguards.

The NPL, therefore, is primarily an informational and management tool. The identification of a site for the NPL is
intended primarily to guide the EPA in determining which sites warrant further investigation to assess the nature
and extent of the human health and environmental risks associated with the site and to determine what CERCLA-
financed remedial action(s), if any, may be appropriate. The NPL also serves to notify the public of sites the EPA
believes warrant further investigation. Finally, listing a site may, to the extent potentially responsible parties are
identifiable at the time of listing, serve as notice to such parties that the Agency may initiate CERCLA-financed
remedial action.

CERCLA Section 105(a)(8)(B) directs the EPA to list priority sites among the known releases or threatened
release of hazardous substances, pollutants, or contaminants, and Section 105(a)(8)(A) directs the EPA to
consider certain enumerated and other appropriate factors in doing so. Thus, as a matter of policy, the EPA has
the discretion not to use CERCLA to respond to certain types of releases. Where other authorities exist, placing
sites on the NPL for possible remedial action under CERCLA may not be appropriate. Therefore, the EPA has
chosen not to place certain types of sites on the NPL even though CERCLA does not exclude such action. If,
however, the Agency later determines that sites not listed as a matter of policy are not being properly responded
to, the Agency may consider placing them on the NPL.

Hazard Ranking System

The HRS is the principle mechanism the EPA uses to place uncontrolled waste sites on the NPL. Itis a
numerically based screening system that uses information from initial, limited investigations -- the preliminary
assessment and site inspection -- to assess the relative potential of sites to pose a threat to human health or the
environment. HRS scores, however, do not determine the sequence in which the EPA funds remedial response
actions, because the information collected to develop HRS scores is not sufficient in itself to determine either the
extent of contamination or the appropriate response for a particular site. Moreover, the sites with the highest
scores do not necessarily come to the Agency's attention first, so that addressing sites strictly on the basis of
ranking would in some cases require stopping work at sites where it was already underway. Thus, the EPA relies
on further, more detailed studies in the remedial investigation/feasibility study that typically follows listing.

The HRS uses a structured value analysis approach to scoring sites. This approach assigns numerical values to
factors that relate to or indicate risk, based on conditions at the site. The factors are grouped into three categories.
Each category has a maximum value. The categories are:

e likelihood that a site has released or has the potential to release hazardous substances into the
environment;

e characteristics of the waste (toxicity and waste quantity); and

e people or sensitive environments (targets) affected by the release.
Under the HRS, four pathways can be scored for one or more threats as identified below:

e  Ground Water Migration (Sgy)
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- drinking water

e Surface Water Migration (S,)
The following threats are evaluated for two separate migration components, overland/flood migration and
ground water to surface water.
- drinking water
- human food chain
- sensitive environments

e  Soil Exposure (S;)
- resident population
- nearby population
- sensitive environments

e Air Migration (S,)
- population
- sensitive environments

After scores are calculated for one or more pathways according to prescribed guidelines, they are combined using
the following root-mean-square equation to determine the overall site score (S), which ranges from 0 to 100:

4

If all pathway scores are low, the HRS score is low. However, the HRS score can be relatively high even if only
ong pathway score is high. This is an important requirement for HRS scoring because some extremely dangerous
sites pose threats through only one pathway. For example, buried leaking drums of hazardous substances can
contaminate drinking water wells, but -- if the drums are buried deep enough and the substances not very volatile
-- not surface water or air.

Other Mechanisms for Listing

There are two mechanisms other than the HRS by which sites can be placed on the NPL. The first of these
mechanisms, authorized by the NCP at 40 CFR 300.425(c)(2), allows each State and Territory to designate one
site as its highest priority regardless of score. The last mechanism, authorized by the NCP at 40 CFR
300.425(¢c)(3), allows listing a site if it meets the following three requirements:

e Agency for Toxic Substances and Disease Registry (ATSDR) of the U.S. Public Health Service has
issued a health advisory that recommends dissociation of individuals from the release;
e EPA determines the site poses a significant threat to public health; and

e EPA anticipates it will be more cost-effective to use its remedial authority than to use its emergency
removal authority to respond to the site.
@

Organization of this Document

The following section contains the EPA responses to site-specific public comments received on the proposal of
the Jervis B. Webb Co. site on September 16, 2011 (76 FR 57702). The site discussion begins with a list of

vl
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commenters, followed by a site description, a summary of comments, and Agency responses to each comment. A
concluding statement indicates the effect of the comments on the HRS score for the site.

Glossary

The following acronyms and abbreviations are used throughout the text:

1,1-DCE 1,1-dichlorocthene

1,1,1-TCA 1,1,1-trichlorocthane

Agency U.S. Environmental Protection Agency

ATSDR Agency for Toxic Substances and Disease Registry

bgs below ground surface

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
42 U.S.C. Sections 9601 ef seq.. also known as Superfund

cis-1,2-DCE cis-1,2-dichloroethene

CFR Code of federal regulations

cmisec centimeters per second

CPT Cone penctrometer test

D.C. Cir U.S. Court of Appeals for the District of Columbia Circuit

°C degrees Celcius

DNAPL Dense non-aqueous phase liquid

Dragun Dragun Corporation

EKI Erler and Kalinowski

EPA U.S. Environmental Protection Agency, also USEPA

FR Federal register

g/l gram per liter

HRS Hazard Ranking System, Appendix A of the NCP

HRS score Overall site score calculated using the Hazard Ranking System; ranges from 0 to 100

IRIS Integrated Risk Information System

MCL Maximum contaminant level

MDL Method detection limit

mg/kg milligrams per kilogram

po/L micrograms per liter

mm Hg millimeters of mercury

NCP National Oil and Hazardous Substances Pollution Contingency Plan, 40 C.F.R. Part
300

NFA No further action

vil
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NPL
OSWER
PCE
Ppmv
RI/FS
SARA
SVE
SvOC
TCE

TDL
trans-1,2-DCE
vOC
WRDOSC

National Priorities List, Appendix B of the NCP

USEPA’s Office of Solid Waste and Emergency Response

Tetrachloroethene

parts per million by volume

Remedial Investigation/Feasibility Study
Superfund Amendments and Reauthorization Act
Soil vapor extraction

Semi-volatile organic compound

Trichloroethene

Target distance limit

trans-1,2-dichloroethene

Volatile organic compound

Water Replenishment District of Southern California

viii
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1. List of Commenters and Correspondence
EPA-HQ-SFUND-2011-0644-0005 Comment, dated November 3, 2011, from Carlos Velasquez.
EPA-HQ-SFUND-2011-0644-0006 Comment, dated November 3, 2011, from Maritza Velasquez.
EPA-HQ-SFUND-2011-0644-0007 Comment, dated November 5, 2011, from Mchnoosh Anwar.

EPA-HQ-SFUND-2011-0644-0008 Comment, dated November 15, 2011, from Michael Sklash,
Senior Hydrogeologist and Jeffrey A. Bolin, Vice President-
Technical Operations, Dragun Corporation.

Comment attachment, submitted November 15, 2011, from
Michael Sklash, Senior Hydrogeologist and Jeffrey A. Bolin,
Vice President-Technical Operations, Dragun Corporation.
Groundwater and Soil Evaluation, 5030 Firestone Boulevard and
9301 Rayo Avenue, South Gate, California, May 22, 2001,
Prepared by The Dragun Corporation and IT Corporation for
Jervis B. Webb Company of California.

2.  Site Description

The Jervis B. Webb Co. site (the Site; the Jervis Webb site) s located in the general arca of two contiguous
properties: 9301 Ravo Avenue and 5030 Firestone Boulevard, South Gate, Los Angeles County, California. The
Site includes a soil source contaminated with chlorinated solvents trichloroethene (TCE) and tetrachlorocthene
(PCE) adjacent to and underneath the north facility building on the Firestone Boulevard property, and a release of
chlorinated solvents to the ground water.

The properties occupy approximately 3.82 acres. Starting in the 1950s, the Jervis B. Webb Co. operated a custom
conveyor and crane manufacturing facility at the 9301 Rayo Avenue property, which consisted of cutting, drilling,
assembling, welding, and painting the steel pieces that comprised the final product. Chlorinated solvents were
known to be used as part of this manufacturing process. The 5030 Firestone Boulevard property was acquired by
the Jervis B. Webb Co. in 1960, and was occupied by the Blake Rivet Company from the 1950s until
approximately 1980. The Blake Rivet Company manufactured aircraft rivets; the manufacturing process included
an above-ground anodizing operation that generated wastewater and included storing and using metal stock and
anodizing solutions. Wastewater was discharged to a three-stage clarifier and then to a sanitary sewer. The Jervis
B. Webb Co. also used the 5030 Firestone Boulevard property for storage of metal stock equipment and other
materials including hazardous waste (Ref. 10, p. 6).

Hazardous waste manifests from the 1980s indicate that solvents existed on the Jervis B. Webb Co. property at
9301 Rayo Avenue. In 1986, approximately 1,500 pounds of soil contaminated with oil and solvents were
transported offsite; in 1988, 385 gallons of waste 1,1,1-trichloroethane (1,1,1-TCA) were transported offsite; and
in 1989, 385 gallons of oil-based paints containing chlorinated solvents were transported offsite. Additionally,
beginning in March 2000 and until October 2001, a soil vapor extraction system was operated on the Jervis B.
Webb Co. property. This system removed approximately 177 pounds of volatile organic compounds, primarily
TCE, from the soil on the Jervis B. Webb Co. property at 9301 Rayo Avenue.

The source evaluated for the HRS documentation record at proposal, Source 1, is composed of chlorinated
solvent-contaminated soil located in the northwest portion of the property. Several soil samples at various depths
exhibited TCE and PCE contamination. The greatest contamination was detected at concentrations of 140
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milligrams per kilogram (mg/kg) TCE and 270 mg/kg PCE in a sample collected approximately 20 feet below
ground surface (bgs) in the vicinity of the former clarifier on the northwest portion of the Jervis B. Webb Co.
property at 9301 Rayo Avenue.

The Bellflower Aquiclude' extends from the surface to a depth of approximately 55 to 70 feet bgs and consists of
sandy silts, clayey silts, and lesser amounts of silty clay. A semi-perched aquifer is present within the Bellflower
Aquiclude. Water levels are generally found in a laterally continuous 5-foot-thick silty/sandy unit at
approximately 35 to 40 feet bgs, which is underlain by finer materials of the Bellflower Aquiclude. The
Bellflower Aquiclude does not restrict ground water movement between the strata composing the aquifer. A
discontinuous clay layer is present at the Site beginning at approximately 26 ft bgs. Below the Bellflower
Agquiclude, ground water beneath the Site is present in the Gaspur Aquifer, the Exposition Aquifer and, the Gage
Aquifer (from shallowest to deepest), and these aquifers have been documented to be interconnected within 2
miles of the Site source. Additionally, the ground water flow at the Site is toward the south-southeast.

An observed release of chlorinated solvents including TCE, PCE, 1,1-dichloroethene (1,1-DCE), and trans-1,2-
dichloroethene (trans-1,2-DCE) in ground water was identified in a monitoring well (MW-1) screened within the
Gaspur aquifer below the Firestone Boulevard property; TCE concentrations in observed release samples were
detected from 24,000 to 24,979 micrograms per liter (ug/L), well above background concentrations between
1,865.7 and 3,000 pg/L detected in monitoring well MW-2.

The Jervis Webb site is located in an urban area in which numerous drinking water wells are located. Eight
drinking water wells located within four miles of the Site and screened within the Gage and Exposition aquifers
were evaluated as subject to potential contamination.

! An aquiclude is a formation that, although porous and capable of storing water, does not transmit it at rates sufficient to
furnish an appreciable supply for a well or spring (as defined in EPA’s 4 Lexicon of Cave and Karst Terminology with
Special Reference to Environmental Karst Hydrology, February 2002, available at http://www.epa.gov/nscep/index.html).

2
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Monitoring Well

<<>>CPT Ground Water Sample
. w5030 Firestone Blvd Property

===9301 Rayo Ave Property

Figure 1 — Site Area Showing Grdlfﬁd Water Sample Approximate Locations®.

*Base map: Google Earth Monitoring well locations and approximated property boundaries: page 26 of Reference 11 of the
HRS documentation record at proposal (Erler & Kalinowski, Inc., Phase 1T Groundwater Investigation Report, June 30,
1998). CPT sample locations: page 29 of Attachment 2, Excerpt of January 1999 Additional Groundwater Investigation
Report, of this support document.
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@CPT Ground Water Sample
Source 1 Soil Boring Location
Other Soil Boring Locations

A Select Soil Gas Sample Locations

= 5030 Firestone Blvd Property

===03(] Rayo Ave Property

Figure 2 — Soil Sample and Select Soil Gas Sample Approximate Locations”.

* Base map: Google Earth. Soil boring and soil gas sample locations: page 36 of Reference 10 of the HRS documentation
record at proposal (Erler & Kalinowski, Inc., Phase II Groundwater Investigation Report, February 18, 1998). Monitoring
well locations and approximated property boundaries: page 26 of Reference 11 of the HRS documentation record at proposal
(Erler & Kalinowski, Inc., Phase II Groundwater Investigation Report, June 30, 1998). CPT sample locations: page 29 of
Attachment 2, Excerpt of January 1999 Additional Groundwater Investigation Report, of this support document.

4
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3. Summary of Comments

Three commenters submitted comments in support of placing the Jervis B. Webb Co. site (the Site) on the NPL.
The commenters supported the listing decision based on the proximity of the Site to residential areas, a desire for
the Site to be remediated, concerns of possible impacts on public health due to the Site, and concerns that if the
Site does not get cleaned up then remedial actions to nearby facilities may not be effective.

One commenter, Dragun Corporation (Dragun), submitted comments in opposition to placing the Jervis Webb site
on the NPL. Dragun disagreed with the site name of “Jervis B. Webb Co.” as assigned by the EPA and requested
that if the site is listed, it should be listed as the “Jervis B. Webb of California” site. Dragon commented
specifically on the following topics:

e Adequacy of the Public docket
e Hydraulic connection of the underlying aquifers and ground water flow conditions
e Attribution of the chlorinated solvents to the facility including;
o Contamination in upgradient wells
Presence of a clay layer
Magnitude of soil contamination
Distribution of PCE/TCE degradation products
Ratio of TCE/PCE, and
Downward contaminant migration.

O 0 O O 0

On the adequacy of the public docket, Dragun identified that a May 22, 2001, report prepared by Dragun and IT
Corporation for the Jervis B. Webb Company of California (hereafter referred to as the 2001 Dragun Report) was
not included in the HRS documentation record references and commented that “the data and analyses in Dragun’s
report were not discussed and did not appear to have been considered” in the HRS documentation record. Dragun
considered that the data in this report was relevant to the HRS evaluation.

Regarding local hydrogeology, the 2001 Dragun Report stated that according to a Water Replenishment District
of Southem California document, the Gaspur Aquifer 1s not hydraulically connected to the deeper drinking water
aquifers as stated in the HRS documentation record at proposal. Dragun also stated that ground water at the Site
flows from north to south, which means that Firestone Boulevard represents the upgradient property boundary,
not from the north-northwest to the south-southeast as stated in the HRS documentation record at proposal.

Regarding attribution of the contamination in the aquifer under the Jervis B. Webb Co. facility, Dragun claimed
that available evidence indicates that the chlorinated solvent contamination in the ground water and deep soil at
the Site has been caused by contaminated ground water migration from an offsite upgradient source, not from
downward migration from the onsite source, Source 1, surficial soil contamination. In support of this argument,
Dragun made the following arguments:

e Dragun asserted that chlorinated solvent concentrations found in ground water near the north end of the
5030 Firestone Boulevard property, coupled with a lack of soil contamination at those locations, indicates
there 1s an offsite upgradient source of the contamination in ground water. Dragun pointed to TCE found
in ground water detected in upgradient background well MW-2 and direct-push sample locations CPT-6
and CPT-7, but claimed that soil gas and soil chemistry concentrations of TCE are insufficient in these
areas to explain the ground water TCE contamination levels.

e Dragun contended that Source 1 soil contaminant levels of TCE are too low to account for the ground
water contamination at the Site. Dragun identified that TCE has been found in ground water at levels
above 25,000 pg/L. in monitoring well MW-1 and direct-push locations CPT-6 and CPT-7. Dragun stated
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3.1

that contamination levels this high indicate the presence of dense non-aqueous phase liquid (DNAPL).
Dragun contended that the soils only contained low levels of chlorinated solvents, and no indications of
DNAPL concentrations. Thus, Dragun argued that TCE concentrations in soil cannot explain TCE levels
in ground water, and that the DNAPL affecting ground water must have entered the ground water
upgradient of the Site.

Dragun argued that a clay layer at the Site approximately 25 ft. below ground surface (bgs) would limit
surface contaminant migration, and that the clay layer should have exhibited higher contaminant
concentrations above the clay layer if indeed the source of ground water contamination was a surface soil
TCE/PCE release moving downward toward the water table.

As further evidence of its assertion that the distribution of chemicals in ground water cannot be explained
by the chemicals in soil, Dragun also pointed to the distribution of TCE/PCE breakdown products 1,1-
DCE, 1,1-DCA and cis-1,2-dichorocthene (cis-1,2-DCE) at the Site. Dragun concluded that “the
distribution of chemicals in groundwater cannot be accounted for by the observed distribution of
chemicals in soil and the observed groundwater flow direction,” and that this evidence instead indicates
an upgradient offsite source.

Dragun asserted that the TCE/PCE ratios in soil, soil gas, and ground water contradict the HRS
documentation record scenario in which ground water has been contaminated by Source 1 contaminated
soils. Dragun stated that the TCE/PCE ratios in “soil gas and soil are similar to each other; however, they
are strikingly different from the TCE to PCE ratio in the groundwater.” Dragun stated that the ratio
increases below the clay layer, and that ratios in the soils near the water table are closer to the ratios
observed in the ground water; this, Dragun argued, indicates that the TCE and PCE in soil have not
caused the TCE and PCE in ground water.

Dragun concluded that the deeper soil below the clayey layer has been contaminated by chlorinated
solvents in the ground water, not from a surface release of chemicals at the Site. Dragun stated that soil
TCE and PCE levels are low above the clayey unit and stated that the contaminant concentrations
increasing with depth in soils below the clayey unit are “not nearly high enough to produce the observed
groundwater concentrations.” Dragun argued that TCE in soil just above the water table is due to the
mmpacted ground water (off-gassing or smear zone) and not the overlying soil. Therefore, Dragun
concluded that the origin of the TCE and PCE must be from an offsite upgradient source.

Support for Listing and Other Non-opposition Comments

Three commenters (Carlos Velasquez, Maritza Velasquez and Mehnoosh Anwar) submitted comments in support
of placing the Jervis B. Webb Co. site (the Site; the Jervis Webb site) on the NPL. The reasons for this support
included:

A desire for the Site to be remediated.

The Site’s proximity to residential areas.

The number of polluted sites in the general area.

Concerns for the possible impacts on public health due to the Site.

Concern that failure to list the Site may jeopardize cleanup at the nearby Southern Avenue Industrial Area
site (formerly known as the Seam Master Industries site) located south of the Site, because the ground
water in the area generally flows to the south, and migrating contamination from the Site may make
remediation at the Southern Avenue Industrial Area site ineffectual.
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Response: The Jervis B. Webb Co. site has been added to the NPL. Listing makes a site eligible for remedial
action funding under CERCLA. The Jervis B. Webb Co. site will be further investigated during the remedial
investigation/feasibility study (RI/FS) phase of the Superfund process to determine what response, if any, is
appropriate. Actual funding may not necessarily be undertaken in the precise order of HRS scores, however, and
upon more detailed investigation may not be necessary at all in some cases. EPA determines the need for using
Superfund monies for remedial activities on a site-by-site basis, taking into account the NPL ranking, State
priorities, further site investigation, other response alternatives, and other factors as appropriate.

3.2 Site Name

Comment: Dragun Corporation (Dragun) disagreed with the site name of “Jervis B. Webb Co.” as assigned by
EPA. Dragun explained that it was retained by “Jervis B. Webb of California,” a separate entity from Jervis B.
Webb Co.; Dragun argued that if the site is listed it should be listed as the “Jervis B. Webb of California” site.

Response: The site name has not been revised. While neither CERCLA nor the NCP establishes a required
procedure for assigning a site name to a proposed listing, in this case it is reasonable to have named the site the
Jervis B. Webb Co. site. Since the primary purpose of an NPL listing is to inform the public that the EPA has
determined that the site warrants further investigation, the attempt is made to select the name that most clearly
informs the public as to the location of the site, what appears to be the primary source(s) of the problems at the
site, and/or considers assigning a geographic name. The attempt is also made to select names that do not offend
local sensitivities (see OSWER Directive 9345.1-08, Regional Quality Control Guidance for NPL Candidate
Sites, 12/26/91).

The site was named after Jervis B. Webb Co., which operated at the site for several decades from the 1950s on at
the Rayo Avenue property and would be expected to have some degree of name-association to the public.
Furthermore, the name is consistent with that used at times during investigation by the California Department of
Toxic Substance Control, prior to referral of the site to the EPA.

Importantly, the name of the site does not in any way restrict the evaluation of the site, its sources, its releases, or
extent of contamination to only the practices of the Jervis B. Webb Co. As the Federal Register in which the
Jervis B. Webb Co. site was proposed to the NPL (76 FR 57704, Section F) states, “the precise nature and extent
of the site are typically not known at the time of listing.” Any and all areas of contamination associated with the
site will be explored during further investigation activities.

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.

3.3 Adequacy of Public Docket

Comment: Dragun identified that a May 22, 2001, report prepared by Dragun and IT Corporation for the Jervis B.
Webb Company of California titled Groundwater and Soil Evaluation, 5030 Firestone Boulevard and 9301 Rayo
Avenue, South Gate, California, (attached to its comment document, and hercafter referred to as the 2001 Dragun
Report) was not included in the HRS documentation record references; Dragun commented that “the data and
analyses in Dragun’s report were not discussed and did not appear to have been considered” in the HRS
documentation record. Dragun stated that the report had been submitted in 2001 to the Los Angeles Regional
Water Quality Control Board, and should therefore have been available to the EPA. As further detailed in
subsequent sections of this support document, Dragun contends that the information in the 2001 Dragun Report
indicate the contaminated soil at the Site is not the source of the contamination found in ground water at the Site;
rather, this ground water contamination is the result of contaminated ground water migrating from an upgradient
source. The 2001 Dragun Report also highlighted several specific references used in its analysis of the Site,
including:
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e Phase [ Environmental Site Assessment of the Jervis B. Webb Company Properties at 9301 Ravo Avenue
and 5030 Firestone Boulevard, South Gate, California, prepared by Erler and Kalinowski, Inc. (EKI),
dated June 20, 1996.

e Phase Il Soil Investigation Report for the Jervis B. Webb Company Property, 5030 Firestone Boulevard,
South Gate, California, prepared by EKI, dated February 18, 1998.

e Phase Il Groundwater Investigation Report, Jervis B. Webb Company Property, 5030 Firestone
Boulevard, South Gate, California, prepared by EKI, dated June 30, 1998.

o Additional Groundwater Investigation and Quarterly Monitoring Report for October to December 1998,
Jervis B. Webb Company Property, 5030 Firestone Boulevard, South Gate, California, prepared by EKI,
dated January 13, 1999.

e  Report on Site Conditions, Local Hydrogeology, and Offsite Groundwater Production and Work Plan for
Groundwater Remediation, Jervis B. Webb Company of California, 5030 Firestone Boulevard, South
Gate, California, prepared by EKI, dated November 30, 2000.

e Regional Groundwater Monitoring Report, Central and West Coast Basins, Los Angeles County,
California, Water Year 1998-1999, prepared by the Water Replenishment District of Southern California
(WRDOSC), dated July 2000.

Response: The information contained in HRS documentation record references was sufficient to score the site for
HRS purposes; none of the additional information in the 2001 Dragun Report contradicts the HRS documentation
record characterization of the Site, source, observed releases, or targets. The conclusions drawn in the 2001
Dragun Report that challenge the HRS scoring evaluation are addressed in the other sections of this support
document.

The 2001 Dragun Report was an analysis of existing data, and most of that data was also contained in the HRS
documentation record references at proposal and was considered by the EPA during the HRS evaluation of the
Site. These data include:

e  Monitoring well results though 2005 analyzed by Dragun are contained in HRS documentation record
Reference 30.

e  Soil chemistry results analyzed by Dragun are contained in HRS documentation record Reference 10 and
Reference 11.

e Soil gas results analyzed by Dragun are contained in HRS documentation record Reference 10.

Furthermore, as shown in other parts of this support document, the data in the 2001 Dragon Report does not
contradict or document errors in the data used to generate the HRS score for the Site.

The 2001 Dragun Report included one dataset from an Erler and Kalinowski (EKI) report (Additional
Groundwater Investigation and Quarterly Monitoring Report for October to December 1998, Jervis B. Webb
Company Property, 5030 Firestone Boulevard, South Gate, California, 13 January 1999) summarizing an
October 1998 ground water investigation not contained in HRS documentation record references; however, the
results of that sampling confirm the presence of ground water contamination at the Site and do not contradict the
HRS documentation record assessment. (Results from that investigation as discussed by the commenter are
addressed in section 3.7, Attribution, and its subsections of this support document).

Documents included in the comment submittal and those listed in the comment submittal that have previously
been provided to the EPA are part of the docket for the Site at promulgation.
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This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.

3.4 Aquifer Interconnection

Comment: Dragun asserted that “[ajccording to the WRDOSC [Water Replenishment District of Southern
California], the Gaspur Aquifer is not hydraulically connected to the deeper drinking water aquifers.” In its
description of regional hydrology, Dragun cites to a 2000 Regional Groundwater Monitoring Report generated by
the WRDOSC.

Response: For HRS scoring purposes, site-specific aquifer interconnection within 2 miles of the Site source was
demonstrated in the HRS documentation record at proposal. Specifically, the Gaspur Aquifer has been shown to
be hydraulically connected to the deeper Exposition and Gage aquifers present within the target distance limit
(TDL) for the site.

To document aquifer interconnection, the HRS outlines that first the ground water target distance limit (TDL) be
established and then aquifer boundaries and interconnections be evaluated. HRS Section 3.0.1.1, Ground water
target distance limit, states:

The target distance limit defines the maximum distance from sources at the site over which
targets are evaluated. Use a target distance limit of 4 miles for the ground water migration
pathway, except when aquifer discontinuities apply. Furthermore, consider any well with an
observed release from a source at the site to lic within the target distance limit of the site,
regardless of the well’s distance from the sources at the site.

HRS Section 3.0.1.2, Aquifer boundaries, directs how to identify aquifer boundaries within the TDL. It states:

Combine multiple aquifers into a single hydrologic unit for scoring purposes if aquifer
interconnections can be established for these aquifers. In contrast, restrict aquifer boundaries if
aquifer discontinuities can be established.

HRS Section 3.0.1.2.1, Aquifer interconnections, identifies the requirement used to consider the aquifers within
the TDL at this site as interconnected:

Evaluate whether aquifer interconnections occur within 2 miles of the sources at the site. If they
occur within this 2-mile distance, combine the aquifers having interconnections in scoring the
site. In addition, if observed ground water contamination attributable to the sources at the site
extends beyond 2 miles from the sources, use any locations within the limits of this observed
ground water contamination in evaluating aquifer interconnections. If data are not adequate to
establish aquifer interconnections, evaluate the aquifers as separate aquifers.

Examples of information useful in identifying aquifer interconnections are presented in the preamble to the HRS
(page 51553, Reference 1 of the HRS documentation record at proposal):

This information includes literature of well logs indicating that no relative hydraulic conductivity
layer or confining layer separates the aquifer being assessed (¢.g., presence of a layer with
hydraulic conductivity lower by two or more orders of magnitude); literature or well logs
indicating that a lower relative hydraulic conductivity layer or confining layer separating the
aquifers is not continuous through the two mile radius (i.¢., hydrogeologic interconnections
between the aquifers are identified); evidence that withdrawals of water from one aquifer {(¢.g.,
pumping tests, aquifer tests, well tests) affect water levels in another aquifer: and observed
migration of any constituents from one aquifer to another within two miles. For this last type of
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information, the mechanism of vertical migration does not have to be defined, and the
constituents do not have to be attributable to the site being evaluated. Other mechanisms that can
cause interconnection (e.g., borcholes, mining activities, faults, etc.) will also be considered while
the descriptive text has been removed from the rule. The approaches mentioned in the proposed
rule [see page 52028 of the 1988 Proposed HRS Revisions, 40 CFR Part 300 December 23, 1988]
will be used in making aquifer interconnection determinations.

Figure A-4 of the HRS documentation record at proposal presents the areal extent of the TDL for the Site.

Pages 24 and 25 of the HRS documentation record at proposal (also see figures on pages 2-5 of Reference 28 of
the HRS documentation record at proposal) outline the aquifers beneath the Site and list the strata in descending
order:

- Stratum 1: Bellflower Aquiclude and Semi-Perched Aquifer

The Bellflower Aquiciude extends from the surface to a depth of approximately 55 to 70 feet bgs
and consists of sandy silts, clayey silts, and lesser amounts of silty clay. The semi-perched aquifer
is present within the Bellflower Aquiclude. Water levels are generally found in a laterally
continuous 5-foot-thick silty/sandy unit at approximately 35 to 40 feet bgs, which is underlain by
finer materials of the Bellflower Aquiclude (Ref. 16, p. 8; Ref 23, pp. 34, 35). The Bellflower
Aquiclude does not restrict ground water movement between the strata composing the aquifer
(Ref. 11, pp. 29 - 38; Ref. 22, pp. 72, 73, 77, 168, 184, 185).

- Stratum 2: Gaspur Aquifer

The shallow aquifer is represented by the Gaspur Aquifer which underlies the Bellflower
Aquiclude and extends to a depth of approximately 110 to 120 feet bgs. The Gaspur Aquifer is of
fluvial origin and occurs within an ancestral Los Angeles River channel. The Gaspur Aquifer
consists of sandy units varying from very fine to medium and coarse and to a lesser extent finer
units comprising silty sand and sandy silt. Water level in the Gaspur Aquifer is generally at a
depth that corresponds to the Lower Bellflower Aquiclude, suggesting the Gaspur Aquifer is a
semi-confined aquifer (Ref. 16, p. 8; Ref. 23, p. 34). The horizontal flow direction in the Gaspur
Aquifer is toward the south (Ref. 16, p. 9).

- Stratum 3: Exposition Aquifer

The Exposition Aquifer, which underlies the Gaspur Aquifer, begins at a depth of approximately
110 to 120 feet bgs (Ref. 16, p. 8). The maximum thickness of the Exposition Aquifer is 100 feet
and is reportedly related to the ancestral Los Angeles River drainage system. Materials range in
size from coarse gravels to clay, with the fine deposits separating the lenticular sandy and
gravelly beds. The upper coarse members of the Exposition appear to have been either eroded and
backfilled by the overlying Gaspur Aquifer deposits, or some of the upper members were
deposited contemporancously with the formation of the younger Gaspur Aquifer (Ref. 23, p. 34).

- Stratum 4: Unnamed Aquiclude

Based on DWR Geologic Section B-B’, a lower permeability layer underlies the Exposition
Aquifer beneath the Jervis B. Webb Co. facility. It extends from approximately 160 feet bgs to
200 feet bgs [Ref. 22, Plates 3A, 6A (Geologic Section B-B”); Figures A-1 and A-2 of the HRS
September 2011 25 documentation record].

- Stratum 5: Gage Aquifer

The Gage Aquifer generally consists of fine-grained sand and silty sand in the Central Basin
Pressure Area (Ref. 22, pp. 183, 184). This aquifer underlies the unnamed aquiclude and extends
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from 200 feet bgs to 275 feet bgs beneath the Jervis B. Webb Co. facility [Ref. 22, Plates 3A, 6A
(Geologic Section B-B’)].

The HRS documentation record at proposal discusses the aquifers and aquicludes at the Site and explains the
rationale for considering the aquifers hydraulically interconnected. Page 25 of the HRS documentation record at
proposal documents the interconnection of the Gaspur Aquifer to the Exposition and Gage aquifers by stating:

Interconnection between the Semi-Perched, Gaspur, Exposition, and Gage aquifers is established
within 2 miles of Source 1 at the site as follows (Ref. 1, Section 3.0.1.2.1):

¢ Contamination has been documented in monitoring well MW-1, located on the Jervis B.
Webb Co. property (Ref. 11, pp. 15-16, 72, 74, 77, 82). Examination of DWR Geologic
Section B-B’, indicates that the edge of the Gaspur Aquifer occurs at approximately 50
feet bgs in the vicinity of 28/12W-31L1 (Ref. 22, Plate 6A). Monitoring well MW-1 is
screened within the Gaspur Aquifer (Ref. 11 pp. 6, 21, 23, 29-33; Ref 16, p. 8; Ref. 22,
Plates 3A and 6A; Ref.23, p. 34). This supports that the Bellflower Aquiclude and Semi-
perched Aquifer are interconnected to the underlying formations (i.e., Lakewood
Formation) since contaminants have passed through to the lower aquifers.

e An cxamination of DWR Geologic Sections B-B” and L-L" indicates that the Gaspur
Aquifer is in direct contact with the Exposition Aquifer in the site vicinity (Ref. 22,
Plates 3A, 6A, and 6E; Figures A-1 and A-2 of the documentation record).

e An examination of DWR Geologic Section B-B’ indicates that the unnamed aquiclude
between the Exposition and Gage aquifers is not continuous within 2 miles of the source
at the Jervis B. Webb Co. site. This aquiclude is shown as pinching out approximately
1,500 feet to the west of the property, resulting in a merging of the two aquifers [Ref. 1,
Section 3.0.1.2.1; Ref. 22, Plates 3A and 6A (Geologic Section B-B’); Figures A-1 and
A-2 of the HRS documentation record].

The information that Dragun presented in its comment 1s likely based on information presented on pages 3-6 and
3-7 of the 2000 Regional Groundwater Monitoring Report (an excerpt of which is included as Attachment 12 of
this support document). The 2000 Regional Groundwater Monitoring Report as cited by Dragun does not provide
data to support the assertion that the Gaspur Aquifer is hydraulically separate from the underlying aquifers.
Further, the 2000 Regional Groundwater Monitoring Report does not imply that the Gaspur Aquifer is
hydraulically separated from underlying aquifers. In fact, this report states that the Gaspur and Exposition
Aquifers have similar hydraulic heads® and similar annual ground water elevation fluctuations that are consistent
with hyvdraulically connected strata (see page 3-6 of that report).

The 2000 Regional Groundwater Monitoring Report cited by Dragun in its comments does imply that the Gage
aquifer may not be hydraulically connected to the shallower Gaspur and Exposition aquifers in the study area for
that report (see pages 3-6 and 3-7 of the 2000 Regional Groundwater Monitoring Report, excerpted in Attachment
12 of this support document). However, the data used in that report discussion is generated from wells that are
approximately 3 miles or more from the Site and the report does not contain site-specific data within 2 miles of
the contaminated soil source at the Site. (Pages 3-6 and 3-7 of the 2000 Regional Groundwater Monitoring Report
discuss Central Basin Pressure Area aquifers using data from the Downey #1, Carson #1, Rio Hondo #1, and
Huntington Park #1 wells; compare the approximate site location shown on Figure A-4 of the HRS documentation
record at proposal to well locations on Figure 1.3 of the 2000 Regional Groundwater Monitoring Report.) Site-

* Hydraulic head is the level to which water will rise in a well. Hydraulic head refers to a measurement of water pressure and
clevation at a specific location that is used to determine the total energy of the water; ground water will flow from high
pressure to low pressure.
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specific data, as presented in the HRS documentation record at proposal and cited above, properly establishes
hydraulic interconnection of the Gaspur, Exposition, and Gage aquifers.

The following information outlings the hydraulic connections of the aquifers underlying the Site. Specifically, the
hydraulic connections of the Bellflower Aquiclude to the Gaspur Aquifer, the Gasper Aquifer to the Exposition
Aquifer, and the Exposition Aquifer to the Gage Aquifer are outlined below.

Bellflower Aquiclude to Gaspur Aquifer Connectivity

The HRS documentation record at proposal states that the Bellflower Aquiclude and Gaspur Aquifer are in direct
contact and correctly demonstrates that they are hydraulicallv connected. In addition, according to page 24 of the
HRS documentation record at proposal, “the Bellflower Aquiclude extends from the surface to a depth of
approximately 55 to 70 feet bgs and consists of sandy silts, clayey silts, and lesser amounts of silty clay.” Table 3-
6 of the HRS provides hydraulic conductivities for geological materials and gives a hydraulic conductivity value
for the geological materials present in the Bellflower Aquiclude of 10 centimeters per second (cm/sec). The
Gaspur Aquifer, according to the HRS documentation record at proposal, consists of “sandy units varying from
very fine to medium and coarse and to a lesser extent finer units comprising silty sand and sandy silt.”
Additionally, well borehole data taken from monitoring well MW-1, which is screened in the Gaspur Aquifer,
shows that that the bottom of the borehole contains silty sand and sand as the predominant geological materials.
Table 3-6 of the HRS assigns a hydraulic conductivity value of 10 cm/sec for the material present in the Gaspur
Aquifer. As stated in the preamble to the December 14, 1990 HRS (see citation above), geological layers with
hvdraulic conductivities that are within two orders of magnitude are considered interconnected. Therefore, since
the Bellflower Aquiclude is assigned a hydraulic conductivity of 10 cm/sec and the Gaspur Aquifer is assigned a
hydraulic conductivity of 10 cm/sec, the two strata are considered interconnected and one hydraulic unit, and
there is no continuous, significantly lower hydraulic conductivity layer that separates the two aquifers.

Gaspur to Exposition Aquifer Connectivity

The HRS documentation record at proposal states that the Gaspur Aquifer and Exposition Aquifer are in direct
contact and correctly demonstrates that they are hydraulically connected. In addition, according to page 24 of the
HRS documentation record at proposal the Gaspur Aquifer consists of “sandy units varying from very fine to
medium and coarse and to a lesser extent finer units comprising silty sand and sandy silt”. As established above,
the hydraulic conductivity value assigned for the sediments present in the Gaspur Aquifer is 10 cm/sec. Page 24
the HRS documentation record at proposal states that the Exposition Aquifer consists of “materials [which] range
in size from coarse gravels to clay, with the fine deposits separating the lenticular sandy and gravelly beds™.
According to Table 3-6 of the HRS, the “sandy and gravelly” geological materials present in the Exposition
Aquifer are assigned a hydraulic conductivity value of 107 cm/sec. As stated in the preamble to the December 14,
1990, HRS (see citation above), geological layers with hydraulic conductivities that are within two orders of
magnitude are considered interconnected. Therefore, since the Gaspur Aquifer 1s assigned hydraulic conductivity
of 10 cm/sec and Exposition Aquifer is assigned a hydraulic conductivity value of 107 cm/scc, the two strata are
considered interconnected and one hydraulic unit, and there is no continuous, significantly lower hydraulic
conductivity layer that separates the two aquifers.
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Exposition to Gage Aquifer Connectivity

The HRS documentation record at proposal states that the Exposition Aquifer and Gage Aquifer are in direct
contact within 2 miles of the Site because, as quoted above, the unnamed aquiclude is “pinched out” within 1500
feet of the Site, and correctly demonstrates that the aquifers are hydraulically connected. In addition, as
established above, the hydraulic conductivity value assigned for the sediments present in the Exposition Aquifer
is 107 cm/sec. Page 25 of the HRS documentation record at proposal describes the Gage Aquifer as consisting of
“fine-grained sand and silty sand.” According to Table 3-6 of the HRS, the geological materials present in the
Gage Aquifer are assigned a hydraulic conductivity value of 10™ cm/sec. As stated in the preamble to the
December 14, 1990 HRS (see citation above), geological layers with hydraulic conductivities that are within two
orders of magnitude are considered interconnected. Therefore, since the Exposition Aquifer is assigned a
hydraulic conductivity value of 10 cm/sec, and the Gage Aquifer is assigned a hydraulic conductivity value of
10 ecm/sec, the two strata are considered interconnected and one hydraulic unit, and there is no continuous,
significantly lower hydraulic conductivity layer that separates the two aquifers.

In summary, site-specific aquifer interconnection was correctly demonstrated within 2 miles of the Site source in
the HRS documentation record at proposal. In addition, the 2000 Regional Groundwater Monitoring Report as
cited by Dragun supports hydraulic connection of the Gaspur Aquifer to “deeper drinking water aquifers” by its
statement that the Gaspur and Exposition Aquifers have similar hydraulic heads and similar annual ground water
¢levation fluctuations (page 3-6 of that report).

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.

3.5 Previous Response Actions

Comment: Dragun commented that soils at the Site have been impacted by a release of volatile organic
compounds (VOCs), possibly linked to historic activities at the Site, and that “Webb has implemented a series of
remedial activitics to address these impacted soils. [citing a November 30, 2000, report from EKI}”

Response: While the contaminated soils have been at least partially remediated, contaminated soils remain at the
Site, and contamination appears to have migrated from the source toward and into the underlying aquifer;
therefore it is appropriate to retain the contaminated soil in the HRS evaluation of the Site. Additionally,
consideration of the response activities does not result in a change in the HRS Site score; the HRS factor value
possibly impacted by the action, the HRS hazardous waste quantity factor value assigned to Source 1 (the
contaminated soils), remains the same as at proposal because as explained below, the residual soil contamination
remaining after the response activities would result in at least the same HRS waste quantity value for the Site and
the same HRS Site score.

The EPA policy addressing consideration of removals has most recently been presented in April 1997, in OSWER
Directive # 9345.1-25, “Revision to OSWER NPL Policy “The Revised Hazard Ranking System: Evaluating Sites
after Waste Removals’.” This policy explains that removal actions taken prior to proposal of a site to the NPL will
be considered in performing an HRS evaluation if it is clearly demonstrated “there is no remaining release or
potential for a release that could cause adverse environmental or human health impacts.” As detailed below, the
actions taken regarding the contaminated soil at the Jervis Webb site do not reach this status. A State of California
Department of Toxic Substance Control October 23, 2008, Consent Order (2008 Consent Order; see Attachment 1
of this support document) discusses the cleanup performed at the Site, the contamination remaining after that
cleanup, and the current risk posed by the Site.

In section II, Findings of Fact, on pages 5-6, the 2008 Consent Order states that the clarifier from the 5030
Firestone property was removed in 1999 along with a 15 feet by 11 feet by 8 feet deep volume of soil in the area
of the clarifier, backfilling with sand. Additionally, four soil vapor extraction (SVE) wells were installed in June
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1999 and operated from March 16, 2000, until October 2001, removing approximately 177 pounds of VOCs. The
2008 Consent Order identifies that Webb of California subsequently performed sampling and generated a Soil
Closure Report requesting no further action (NFA) for the 5030 Firestone Boulevard property; soil borings taken
in this sampling showed residual VOC contamination remaining’. The Regional Water Quality Control Board
agreed to the NFA decision for soil with the provision of requiring further ground water monitoring. The 2008
Consent Order states that this ground water monitoring was halted after 2004, but ground water TCE and PCE
concentrations were still in exceedance of drinking water maximum contaminant levels (MCLs). Page 7 of the
2008 Consent Order identifies that ground water sampling in 2004 showed “high concentrations of TCE, PCE,
DCA and DCE at various locations, with the highest concentrations of TCE at 17,864 pg/L (monitoring well
MW-1), PCE at 98.5 ug/L, cis-1,2-DCE at 740.2 pg/L, and trans-1,2-DCE at 104.2 pg/L.”

In section IV, Determination, on page 10, the 2008 Consent Order states that after the removal action “response
action is necessary at the Site because there has been a release and/or there is a threatened release of a hazardous
substance,” and that “there may be an imminent and/or substantial endangerment to the public health or welfare or
to the environment because of the release and/or the threatened release of hazardous substances at the Site.”

Thus, as discussed in the 2008 Consent Order, the contamination in ground water below the Site and thought to be
due to migration from the contaminated soil continues to pose a significant health threat, and contaminated soil
remains on the property after the 2000-2001 response actions. Additionally, the HRS documentation record at
proposal on page 30 documents that as late as 2005 the TCE level in monitoring well MW-1 ground water was
24,979 ug/L. Clearly, the cleanup performed did not remove this aquifer contamination.

Regarding the source waste quantity (the HRS factor value used in determining the HRS site score that reflects
the amount of contamination at the site), as explained below, consideration of the amount of contamination
removed by the SVE system operation at the Site would not result in a change in the waste quantity value for
Source 1 at proposal of greater than zero even if the quantity of contaminated soil addressed by the actions were
considered in the HRS evaluation..

HRS Section 2.4.2, Hazardous waste quantity, and its subsections contain the directions used to determine waste
quantity for Source 1:

Evaluate the hazardous waste quantity factor by first assigning each source (or area of observed
contamination) a source hazardous waste quantity value as specified below. Sum these values to
obtain the hazardous waste quantity factor value for the pathway being evaluated.

HRS Section 2.4.2.1, Source hazardous waste quantity, states:
For each of the three migration pathways, assign a source hazardous waste quantity value to each
source (including the unallocated source) having a containment factor value greater than O for the

pathway being evaluated . . .

For all pathways, evaluate source hazardous waste quantity using the following four measures in the
following hierarchy:

e Hazardous constituent quantity.
e Hazardous wastestream quantity.

> Pages 1-2 of Attachment 8, Excerpt of IT Group Report on Soil Removal Activities, of this support document, describes the
removal of soil with elevated residual levels of TCE from confirmation borings CB-3 and CB-4 to satisfy California Regional
Water Quality Control Board requirements for soil closure at the Site; a TCE level of 24 ng/kg remained in a soil sample at
36 ft bgs in one boring following this operation.
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e Volume.
e Area.

HRS Section 2.4.2.1 4, Area, was used to estimate the source waste quantity. This section gives direction on
determining the area value for a source:

Evaluate the arca measure using the area of the source (or area of the area of the observed
contamination). Based on this area, designated as A, assign a value to the area measure as
follows:

e For the migration pathways, assign the source a value for area using the appropriate Tier
D equation of Table 2-5. . ..

Page 19 of the HRS documentation record at proposal assigned a waste quantity source value to Source 1 based
on its area, stating that:

The area of contaminated soil is unknown, but greater than 0. Analytical results of the 1997 and
1998 soil sampling efforts indicate the presence of contaminated soil on the Jervis B. Webb Co.
property (Ref. 1, Section 2.4.2.1.4; Ref. 10, pp. 31, 32, 36; Ref. 11, pp. 22, 26; Figure A-3 of the
HRS documentation record).

Area Assigned Value: >0

Therefore, because the assigned area value for Source 1 in the HRS documentation record at proposal was
“greater than zero,” this value would not be reduced based on the contamination remaining at the Source 1 area
following removal activities and the SVE operation. As identified in the 2008 Consent Order discussed above,
and footnote 5, residual contamination remains post-removal in the soil at the Site. Thus the “greater than zero”
source waste quantity still applies. In that the source waste quantity would not change, neither would the HRS
Site score.

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.

3.6 Ground Water Flow Direction

Comment: Dragun stated that ground water at the Site flows from north to south, which means that Firestone
Boulevard represents the upgradient property boundary, and the background well MW-2 is at this upgradient
northern border of the property. Dragun based this direction on Figure 5 (a figure showing ground water elevation
contours beneath the Site that indicate ground water flow toward the south, included on page 30 of the attachment
to Dragun’s comment document, docket ID EPA-HQ-SFUND-2011-0644-0008), in its comments generated from
November 1998 direct push ground water sampling by EKI, which Dragun asserted was “the most aerially
comprehensive groundwater sampling for the site.” Dragun also stated that the November 1998 data was
consistent with other monitoring events conducted between 1998 and 2000, pointing to other historical water table
maps provided in Appendices B and C of the 2001 Dragun Report. Dragun asserted that “[t}he water table maps
in Appendices B and C indicate that although the groundwater flow direction has varied to a limited extent,
groundwater flow at the Site during the period of investigation has consistently been generally from north to
south. The north to south groundwater flow direction is consistent with more regional investigations.” Dragun
identified that this flow would mean that ground water contaminants would move from north to south.

Response: The site-specific shallow ground water flow direction under the 5030 Firestone Boulevard property

was correctly identified in the HRS documentation record at proposal as toward the south or southeast. As
discussed below, based on the available data, flow specifically under the 5030 Firestone Boulevard property is
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predominantly to the south-southeast. The data cited in Dragun’s comments does not demonstrate that there is not
a south-southeastern component to the ground water flow under the Site, although there might be regionally a
more southerly flow gradient.

Ground water flow direction is used in an HRS evaluation to demonstrate that a downgradient well has been
contaminated by hazardous substances that are attributable to the site based on the difference in contaminant
concentrations in an upgradient or “background” well located upgradient of the site sources. Local ground water
flow direction is used to ensure that the location of the background sample is upgradient from the source
contaminants. In addition, the contaminant levels in the background sample can also be used as an estimate of the
contribution of contamination in the ground water from any possible sites upgradient of the background well
location.

The HRS documentation record at proposal states on page 23 that the general ground water flow direction in the
underlying aquifers in the vicinity of the Rayo Avenue and Firestone Boulevard properties 1s toward the south or
southeast. It states:

In the South Gate area, shallow ground water occurs at a depth of approximately 45 feet bgs, with
a ground water flow direction to the south or southeast. Shallow ground water beneath the Jervis
B. Webb Co. property is expected to be similar to the nearby Cooper Drum Company property,
where it occurs within or is controlled by the near surface Bellflower Aquiclude, which
incorporates the Semi-perched Aquifer (Ref. 16, p. 8; Ref. 23, pp. 18-19). In the vicinity of the
facility, the Lakewood Formation, which immediately underlies the Recent Alluvium, consists of
the Gaspur Aquifer, Exposition Aquifer, an unnamed aquiclude, and the Gage Aquifer. Ground
water flow within the Gaspur Aquifer is generally to the south beneath the Jervis B. Webb Co.
facility (Ref. 16, pp. 70 - 72). Although data are not adequate to document ground water flow
within the Exposition and Gage aquifers, it is assumed that the flow direction would be generally
towards the south, in the direction of the Pacific Ocean (Ref. 11, p. 6-7; Ref. 21, p. 2).

Although ground water flow toward the south may be generally consistent with regional investigations, it is not
consistent with available data for the local ground water flow at this site (i.c., directly below the 5030 Firestone
property). Site-specific ground water data show that the direction of ground water flow over time is
predominantly to the south-southeast. Although Figure 5 in the 2001 Dragun Report shows ground water flow due
south, the other historical ground water contour maps, that span a greater time period than the information in
Figure 5 represents, are attached in appendix B and C of the 2001 Dragun Report show the ground water flow
direction as predominantly south-southeast (see pages 76-123 of the 2001 Dragun Report, showing ground water
contour maps for data collected from February 1998 to December 2000). In fact, 23 out of 28 of the ground water
elevation figures (including ground water elevation data spanning from May, 20, 1998, to December 5, 2000)
provided in Appendix B and C of Dragun’s comments on pages 76-123 of the 2001 Dragun Report show the
ground water flow direction at the Site toward the south-southeast.

In addition to the 2001 Dragun Report appendix figures, Figure 3 in Reference 11 of the HRS documentation
record at proposal and Figure 3 in Reference 30 of the HRS documentation record at proposal contain historical
ground water contour maps at the facility that show the ground water flow direction toward the southeast under
the facility (ground water data collected in May 1998 and July 2004, respectively).

Other information also further demonstrates that local ground water flow direction data is not always consistent
with that in regional investigations. Pages 70 and 71 of Reference 16 of the HRS documentation record at
proposal contain figures of ground water elevation contours at the neighboring Cooper Drum Company site that
show ground water flow at the facility toward the cast-southeast. These figures illustrate the variation in site-
specific ground water flow direction and the importance of using local wells to determine ground water flow at
the facility. Two additional ground water elevation figures, as cited above, in References 11 and 30 of the HRS

16



Jervis B. Webb Co. NPL Listing Support Document May 2012

documentation record at proposal document ground water flow toward the southeast (ground water data collected
in May 1998 and July 2004, respectively). Thus, the majority of the ground water flow direction data suggests
flow toward the south-southeast.

Furthermore, Dragun’s assertion is based on the Dragun statement that the October-December 1998 ground water
sampling by EKI was “the most acrially comprehensive ground water sampling” event and was used to generate
Figure 5 on page 30 of the 2001 Dragun Report. This 1s not clearly the situation. The ground water level data used
to generate Figure 5 in the 2001 Dragun Report is based on the same five monitoring wells that are used to
generate all of the ground water flow data in the majority of the other figures available for the Site® (sce page 11
of Attachment 2, Excerpt of January 1999 Additional Groundwater Investigation Report, of this support
document).

These five monitoring wells are the same wells used in the historical ground water contour maps attached in
Appendices B and C of the 2001 Dragun Report as well as the same wells included in Figure 3 of References 11
and 30 of the HRS documentation record at proposal that predominantly show ground water flow to the south-
southeast. Moreover, the January 1999 EKI report (containing October-December 1998 ground water sampling
data, and included as Attachment 2, Excerpt of January 1999 Additional Groundwater Investigation Report, of
this support document), from which Figure 5 of the 2001 Dragun Report was generated, contains two other
ground water level data figures that show the ground water flow toward the south-southeast (pages 30 and 32 of
Attachment 2). Figure 3 on page 30 uses ground water data collected on October 8, 1998 and Figure 5 on page 32
uses data collected on December 21, 1998; both were collected approximately one month apart from the data
collected to produce Figure 5 (collected on November 5, 1998) in the 2001 Dragun Report.

In summary, the majority of the ground water flow data at the facility suggests that the local ground water flow
direction is to the south-southeast. In addition this flow direction to the south-southeast also demonstrates that the
background well sample location is upgradient of the source contaminated soil samples and upgradient of the well
sample location used to establish a release to ground water from the Site. As discussed in the section 3.7 of this
support document, this south-southeast ground water flow direction also enables the background sample to
demonstrate that at least part of the TCE contamination under this Site is due to a release from the Site.

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.

3.7 Observed Release and Attribution

Comment: Dragun submitted comments that challenge the attribution of the contamination in the aquifer under
the Site to releases from the Site. Dragun commented that the available evidence indicates that the chlorinated
solvent contamination in the ground water and deep soil at the Site has been caused by contaminated ground
water migration from an offsite upgradient source, not downward migration from Source 1 surficial soil
contamination at the Site.

Dragun acknowledged that “some soils at the Site contained concentrations of chlorinated volatile organic
compounds (VOCs) above the detection limits that could be linked to historic Site activities.”

Dragun asserted that ground water at the Site flows from north to south, which means that Firestone Boulevard
represents the upgradient property boundary for the Site, and the background well MW-2 is at this upgradient

® Figure 5 on page 30 of the 2001 Dragun Report states that it is based on November 1998 data. The January 1999 Additional
Groundwater Investigation Report containing that data (as well as other data from October-December 1998 ground water
sampling events) shows that only monitoring wells 1-5 were sampled in November 1998. The CPT ground water samples
[direct push samples] were collected on October 1, 1998, and are not included on any of the ground water elevation figures
included in the repoit.
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northern border of the property. Dragun pointed out that this flow direction would mean that ground water
contaminants would move from north to south.

Dragun asserted that VOCs such as TCE have been detected at a high level in the well used to establish
background contaminant levels, MW-2; . Dragun also identified that soil gas and soil chemistry data show no
TCE in the soil at MW-2. Dragun also argued that ground water at direct-push sample locations CPT-6 and CPT-7
also had high levels of TCE, but that “the soil (B-5, B-10, and B-15 near CPT-6 and B-9 necar CPT-7) and the soil
gas data show no indication of substantial TCE in soil at these locations” based on a 1998 CPT (cone
penetrometer testing’) sampling event not discussed in the HRS documentation record at proposal. Dragun stated
that “[ajlthough these locations are not on the upgradient property boundary, they are located hydraulically
upgradient from the highest soil gas concentrations (Figures 7 and 8) and from the highest concentrations of TCE
in the soil (Figure 9).” (See 2001 Dragun Report Figures 1 and 2 showing these sample locations.)

Because the soil gas and soil chemistry results do not show TCE or PCE in the soil along the northem upgradient
border of the property and at MW-2, Dragun asserted the contamination in the ground water must have originated
from an upgradient and offsite source. Using the same rationale, Dragun claimed that the levels of TCE in CPT-6
cannot be accounted for by “TCE in soil near CPT-6 or by other on-site locations in view of the observed
groundwater flow direction” which Dragun claimed was north to south.

Dragun’s challenge to attribution of ground water contaminants to the Site was based on several claims:

e A continuous clayey unit encountered at about 25 fbgl [feet below ground level] would inhibit the vertical
migration of contaminants to the water table.

e There is TCE contamination in upgradient ground water at the Site, but there is insufficient soil TCE
contamination at these locations to explain the contamination, indicating that the Site has been impacted
by an upgradient offsite source.

¢ The high TCE levels in ground water at the Site mean that a dense non-aqueous phase liquid (DNAPL)
has impacted the ground water. However, TCE concentrations in site soil are too low to imply DNAPL
was present in the soil. Also, a clay layer at the Site should have inhibited the downward migration of
DNAPL, but there is no evidence of DNAPL accumulated above the clay layer.

e The distribution of contaminants at the Site (including TCE/PCE breakdown products 1,1-DCE, 1,1-DCA
and cis-1,2-DCE) in groundwater cannot be explained by the chemicals in soil.

e TCE/PCE ratios in soil, soil gas, and ground water indicate that contaminants in the surficial soil at the
Site did not cause the ground water contamination; rather, these ratios support an offsite upgradient origin
of contaminated ground water.

e Dragun claimed that the combined evidence of contaminant distribution, TCE/PCE ratios, and the
continuous clay layer, imply that the deep soils below the clay layer were contaminated by ground water,
not by contamination in surficial soil.

" The CPT sampling was conducted by pushing an instrument cone-tipped probe into the ground while simultancously
recording resistance to penctration; ground water samples were subsequently collected at each CPT location using a push-in
plastic piezometer and a bailer.
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Dragun concluded that:

Surficial soil contamination on the Jervis B. Webb Company of California property is not the
cause of the high VOC concentrations in groundwater beneath the property. Rather, an offsite,
upgradient source has impacted groundwater beneath the Jervis B. Webb Company of California
property. Accordingly, there appears to be nsufficient information to list the 5030 Firestone
Boulevard and 9301 Rayo Avenue propertics on the NPL [the general location of the Site], and
{the] EPA should focus its attention on the upgradient properties to discover the source of the
groundwater contamination, which is migrating onto the Firestone and Rayo properties.

Response: The significant increase in ground water contaminants identified at the Site was correctly attributed at
least in part to the Site in the HRS documentation record at proposal, consistent with the HRS, as explained in the
following subsections:

e HRS Requirements for Attributing a Release to the Site
e HRS Documentation Record Establishment of Significant Increase and Attribution.

Furthermore, while there is likely at least one offsite upgradient source contributing chlorinated solvent
contamination to ground water at the Site, some portion of the significant increase in the contaminants in ground
water observed release samples at the Site is attributable to the Site, consistent with the HRS. Specifically, the
significant increase in contamination levels in the onsite well MW-1 and direct push CPT (cone penetrometer test)
ground water samples is more likely to be coming from the Site than from upgradient sources for several reasons
discussed in these subsequent subsections:

Flow Gradient

Background Levels Screening

Little Evidence of Ground Water Contamination Movement

Magnitude of Significant Increase in Ground Water Contaminant Levels

Stability of Significant Increase in Contaminant Levels

Scale and Pattern of Soil Contamination Consistent with Downward Migration to Water Table.

HRS Requirements for Attributing a Release to the Site

The requirement of attribution of contamination in the aquifer below a site to a release from a site is part of
assigning the Likelihood of release category value for the site. HRS Section 3.1, Likelihood of release, and its
subsections provide the specific requirements for assigning a likelihood of release factor category value based on
an observed release for the ground water migration pathway:

For an aquifer, evaluate the likelihood of release factor category in terms of an observed release
factor or a potential to release factor.

An observed release may be established by direct observation and/or by chemical analysis. At this site only an
observed release by chemical analysis was established at proposal. HRS Section 3.1.1, Observed release, states in

relevant part:

Establish an observed release to an aquifer by demonstrating that the site has released a hazardous
substance to the aquifer. Base this demonstration on either:

e Direct observation . . . .
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e Chemical analysis—an analysis of ground water samples from the aquifer indicates that
the concentration of hazardous substance(s) has increased significantly above the
background concentration for the site (see section 2.3). Some portion of the significant
increase must be attributable to the site to establish the observed release, except: when
the source itself consists of a ground water plume with no identified source, no separate
attribution 1s required.

On the subject of attribution, HRS Section 2.3, Likelihood of release, presents the basic requirements for
identifying an observed release by chemical analysis:

The minimum standard to establish an observed release by chemical analysis is analytical
evidence of a hazardous substance in the media significantly above the background level.
Further, some portion of the release must be attributable to the site. [emphasis added]

HRS Table 2-3 identifies the significant increase criteria for establishing an observed release by chemical analysis
above background when there 1s a possible upgradient source. This table requires:

If the background concentration is not detected (or is less than the detection limit), an observed
release is established when the sample measurement equals or exceeds the sample quantitation
limit.

If the background concentration equals or exceeds the detection limit, an observed release is
established when the sample measurement is 3 times or more above the background
concentration.

HRS Documentation Record Establishment of Significant Increase and Attribution

The significant increase over the background level established at proposal was not questioned by Dragun.
Pages 28-30 of the HRS documentation record at proposal listed results from sampling events on March
4, 1998; May 20, 1998; and June 10, 2005 to establish an observed release. The MW-2 background well
concentrations were 2,700, 3,000 and 1865.7 ug/L TCE, respectively; the MW-1 observed release well
concentrations were 24,000, 24,000 and 24,979 nug/L TCE, respectively. (See Figure 1 of this support
document, which shows well locations.)

Pages 30-33 of the HRS documentation record at proposal document attribution at least in part, of the significant
increase in contamination levels in ground water at the Site, including the following information:

Starting in the 1950s, the Jervis B. Webb Co. operated a custom conveyor and crane
manufacturing facility on the 9301 Rayo Avenue property. The manufacturing process consisted
of cutting, drilling, assembling, welding, and painting the steel pieces that comprised the final
product. Hazardous substances utilized in the manufacturing process included oil-based paints
with chlorinated solvents, lacquer paint thinner and 1,1,1-trichloroethane (1,1,1-TCA) (Ref. 9, p.
47; Ref. 20). The 5030 Firestone Boulevard property was occupied by the Blake Rivet Company
from the 1950s until approximately 1980 (Ref. 10, p. 6). Operations conducted by the Blake Rivet
Company included manufacturing aircraft rivets. The manufacturing process included an above
ground anodizing operation that generated wastewater. Wastewater was discharged to a three-
stage clarifier and then to a sanitary sewer. Raw materials stored on the property during the Blake
Rivet Company’s occupation included metal stock and anodizing solutions (Ref. 10, p. 6).
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In the South Gate area, shallow ground water occurs at a depth of approximately 45 feet bgs
[below ground surface], with a ground water flow direction to the south or southeast. Shallow
ground water beneath the Jervis B. Webb Co. property is expected to be similar to the nearby
Cooper Drum Company property, where it occurs within or is controlled by the near surface
Bellflower Aquiclude, which also incorporates the semi-perched aquifer (Ref. 16, p. 8; Ref. 23,
pp. 18-19). In the vicinity of the Jervis B. Webb Co. facility, the Lakewood Formation, which
immediately underlies the Recent Alluvium, consists of the Gaspur Aquifer, Exposition Aquifer,
an unnamed aquiclude, and the Gage Aquifer. Ground water flow within the Gaspur Aquifer is
generally to the south beneath the Jervis B. Webb Co. facility (Ref. 16, p. 70 - 72). Although data
are not adequate to document ground water flow within the Exposition and Gage aquifers, it is
assumed that the flow direction would be generally towards the south, in the direction of the
Pacific Ocean [Ref. 11, pp. 6-7; Ref 21, p. 2; Ref 22, pp. 182, 183, 184, Plate 6A (Geologic
Section B-B’); Ref. 28; Figures A-1 and A-2 of the HRS documentation record].

The Cooper Drum Company Superfund Site (EPA ID: CAD055753370) is located at 9316
Atlantic Avenue in South Gate, California (Ref. 12, p. 1). The 3.8 acre facility is located
approximately 450 feet southwest, and hvdraulically downgradient, of the Jervis B. Webb Co.
property (Ref. 4; Ref. 16, pp. 7-8). . ..

The Seam Master Industries site (EPA ID: CAN000905902) [currently referred to as the Southern
Avenue Industrial Area site]is located at 5211 Southern Avenue in South Gate, California (Ref.
29, p. 1). The facility is located approximately 750 feet south, and hydraulically downgradient, of
the Jervis Webb property (Ref. 4; Ref. 11, p. 7; Figure A-3 of the HRS documentation record). . .

The 1998 Phase Il soil investigation report established an onsite source at the Jervis B. Webb Co.
facility. Analytical results indicated that elevated concentrations of TCE and PCE exist in onsite
soils. TCE and PCE were detected at maximum concentrations of 270 mg/kg and 140 mg/kg,
respectively, in one sample collected at approximately 20 feet bgs in the vicinity of the former
clarifier (Ref. 10, p. 20).

Hazardous waste manifests from the 1980s indicate that solvents existed on the Jervis B. Webb
Co. property. In 1986, approximately 1,500 pounds of soil contaminated with oil and solvents
was transported offsite; in 1988, 385 gallons of waste 1,1,1-TCA was transported offsite; and in
1989, 385 gallons of oil based paints containing chlorinated solvents was transported offsite (Ref.
18; Ref. 19; Ref. 20).

A site reconnaissance conducted in February 2011 showed that although the Jervis B. Webb Co.
property is mostly paved, the pavement is in poor condition and contains multiple cracks (Ref. 15,
pp. 1, 2). In addition, during the 1997 and 1998 sampling events, there was no evidence that a
liner or engineered cover were present at or beneath the ground surface (Ref. 10 pp. 56-91; Ref.
11, pp. 29-43). Precipitation could infiltrate the contaminated soil beneath the pavement (Ref. 15,

pp. 1, 2).

In 1998, ground water sampling was conducted as part of the Phase Il investigation on the 5030
Firestone Boulevard portion of the Jervis B. Webb Co. property. Ground water samples collected
from monitoring well MW-1, located on the Jervis B. Webb Co. property, indicated that TCE was
present in ground water at a maximum concentration of 24,000 ug/l and PCE was present in
ground water at a maximum concentration of 140 ug/l (Ref 11, pp. 5, 15, 16, 72, 74). The
maximum contaminant level (MCL) for TCE and PCE is 5 ug/l (Ref. 2, p. 11; Ref. 13, p. 1).
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In 2005, ground water samples from the property were collected as part of an annual ground
water monitoring program. Ground water samples collected beneath the property, from
monitoring well MW-1, indicated that TCE was present in ground water at a maximum of 24,979
ug/l (Ref 30, pp. 1, 8, 17, 24). 1,1-DCE and trans-1,2-DCE were also detected in ground water
samples at concentrations of 239.8 ug/l and 66.8 ug/l, respectively (Ref. 30, pp. 17, 23).

Monitoring well MW-1 is screened between 40 and 70 feet bgs (Ref. 11, pp. 21, 29-33).
Examination of DWR Plate 3A and Figure A-1 indicated that monitoring well MW-1 is located
nearest to transect line B-B’, approximately 0.25 miles from Well L1 and approximately 0.25
miles from Atlantic Avenue (Ref. 11, p. 26; Ref. 22, Plate 3A; Ref. 28, p. 2; Figures A-1 and A-2
of the HRS documentation record). Examination of DWR geological section B-B’, indicates that
the edge of the Gaspur Aquifer occurs at approximately 50 feet bgs in the vicinity of 25/12W-
31L1 (Ref. 22, Plate 6A). Monitoring well MW-1 is screened in the Gaspur Aquifer.

An observed release to the aquifer has been documented in monitoring well MW-1 at the Jervis
B. Webb Co. site. Hazardous substances that meet the criteria for an observed release by chemical
analysis were detected in Source 1 (see Section 2.2.2 of this documentation record). Background
well MW-2 used to evaluate an observed release by chemical analysis is located upgradient of the
source at the Jervis B. Webb Co. site. An observed release of 1,1-DCE, trans- 1,2-DCE, PCE and
TCE is documented in MW-1 at the Jervis B. Webb Co. site based on chemical analysis (see
above tables in Section 3.1.1 of the HRS documentation record).

The evidence provided in this section of the HRS documentation record for the Jervis B. Webb
Co. site documents that an observed release has occurred by chemical analysis of ground water
samples to the Semi-Perched/Gaspur/Exposition/Gage interconnected aquifer of the hazardous
substances listed below [1,1-DCE, Trans-1,2-DCE, PCE and TCE].

Thus, the HRS documentation record at proposal provided sufficient evidence to demonstrate a significant
increase in contaminant concentrations in the aquifer below the Site and to attribute some portion of the
significant increase to the Site based on the increase in contamination levels between the upgradient background
well MW-2 and the downgradient release well MW-1. This increase in contamination is attributed to a release
from the Site based on the finding of the same contaminants in an onsite source located between the background
and release wells. The following subsections detail additional evidence supporting attribution of the significant
increase to the Site.

Background Levels Screening

One additional reason the release is attributed to the Site is that while the background well MW -2 sample contains
contamination indicating upgradient offsite sources, the concentrations in the release well are significantly greater
than the levels in the background well, and thus are not likely coming from upgradient sources. In essence, any
effects of a possible upgradient offsite source are screened out by background well MW-2. As established in
section 3.6, Ground Water Flow Direction, of this support document, based on the available data, flow
specifically under the 5030 Firestone Boulevard property is predominantly to the south-southeast. This means that
background well MW-2 is almost exactly upgradient of observed release well MW-1 (see Figure 1 of this support
document for well locations).

Because background well MW-2 is directly upgradient from observed release well MW-1, it effectively accounts

for any offsite upgradient contamination influence on the concentrations found in MW-1. That is, as shown in
section 3.7 above, Observed Release and Attribution, of this support document, the HRS documentation record
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established that contaminant concentrations in well MW-1 are clearly greater than three times those detected in
background well MW-2, and an observed release was established consistent with the HRS.

Evidence of Minimal Ground Water Contamination Movement

The assertion that the ground water contamination below the Site migrated from an origin north of Firestone
Boulevard 1s also considered improbable because there is little evidence of large-scale movement of the ground
water contamination at the Site, evidenced by the consistency of ground water contaminant levels. That is, over
the approximately seven years of sampling the five monitoring wells at the Site, contamination levels have
remained relatively stable. Reference 30 of the HRS documentation record at proposal, page 17, Table 2, contains
data from 1998 through 2005 which illustrate this, showing the following approximate TCE ranges:

MW-1: 14,253.3 to 33,000 pg/L
MW-2: 1,051.7 to 3,200 pg/L
MW-3: 902.1 to 3,100 ng/L
MW-4: Not detected to 150 pg/L
MW-5: 1,700 to 6,000 ug/L

If indeed the commenter’s asserted scenario of contamination migrating onsite from an upgradient source were
correct (originating from property somewhere north of Firestone Avenue), and if there were significant
contamination due to migration from upgradient sources, the plume should have migrated at least to some extent
from its original location since the release first occurred, and one would expect to see contamination in
downgradient wells (MW-3, MW-4, and MW-5) increasing over time; however, there is no evidence of this. And,
the above data show that the significant increase measured in observed release well MW-1 is not a pulse of
contamination that is migrating from an upgradient offsite source.

Magnitude of Significant Increase in Ground Water Contaminant Levels

The large increase in TCE concentrations in the observed release well at the Site (relative to background levels)
mdicates an upgradient offsite source did not cause the increase.

The significant increase over the background level established at proposal was not questioned by Dragun. Further,
TCE levels in the observed release well MW-1 are approximately 10 times those observed in background well
MW-2, well above the minimum three-fold significant increase criteria required in HRS Sections 3.1.1, 2.3 and
Table 2-3 quoted above and documented on pages 27-30 of the HRS documentation record at proposal. Pages 28-
30 of the HRS documentation record at proposal list results from sampling events on March 4, 1998; May 20,
1998; and June 10, 2003, to establish an observed release. The MW-2 background well concentrations were
2,700, 3,000 and 1865.7 ug/L TCE, respectively; the MW-1 observed release well concentrations were 24,000,
24,000 and 24,979 ug/L TCE, respectively.

Thus, the scale of the observed release indicates that the Site is contributing at least some portion of the
significant increase in chlorinated solvents to ground water.

Scale and Pattern of Seil Contamination Consistent with Downward Migration to Water Table

The extent and pattern of soil contamination at the Site is consistent with a situation in which a spill at the Site
surface has spread laterally and migrated downward through soils to the water table.

As is further explained in section 3.7.2, Magnitude of TCE/PCE Soil Contamination and Evidence of DNAPL, of
this support document, sufficient contamination has been found in the contaminated soil and throughout the

23



Jervis B. Webb Co. NPL Listing Support Document May 2012

vadose zone at the Site to demonstrate that the ground water contamination could have resulted from downward
migration from the contaminated soil to the ground water.

And, as further detailed in section 3.7.1, Continuity of Clay Laver, of this support document, Source 1
contaminated soil samples listed in the Source Samples table on pages 15-16 and 18 of the HRS documentation
record at proposal are found at many depths from 6 to 46 ft bgs, (shallow ground water begins at about 45 ft bgs,
and observed release well MW-1 is screened from 40 to 70 ft bgs); and, at two of the soil boring locations, B18
and B19, where samples were taken from several depths in shallow and deep soil, above and below the clay layer.
In so1l boring locations B18 and B19, TCE and PCE were detected at almost every depth sampled (see Figures 7
and 8 on pages 40-41 of Reference 10 of the HRS documentation record at proposal). This evidence suggests a
vertical range of contamination from surficial soil through deeper soil to the water table.

The pattern of soil contamination indicates that there is a clear relationship between contamination in soils and the
contamination in the ground water below. As explained in section 3.7.1, Continuity of Clay Layer, of this support
document, Figures 11 and 12 on pages 44-45 of Reference 10 of the HRS documentation record at proposal show
higher shallow soil contamination at about 20 ft bgs approximated by a shaded oval centered near the former
facility wastewater clarifier, and higher levels of deep soil contamination at 40 ft bgs spread over a larger
approximated oval area—but are still nearly centered under the 20 ft bgs oval. This suggests that the shallow and
deep soil contamination is continuous, and is consistent with a scenario in which a spill at the soil surface has
spread laterally as it migrated downward to deeper soil (and eventually to the water table).

The locations of the greatest ground water contamination are in the vicinity of the Source 1 contaminated soils,
indicating a link between the two and an influence of soil contamination on ground water. The Source 1
contaminated soils are located north and south of observed release well MW-1, with the majority located to the
north and northwest (upgradient) of MW-1. Further, locations of MW-1, CPT-6, and CPT-7 coincide with the
significant VOC concentrations from the soil gas survey (as shown in Dragun Report Figure 7 soil gas
concentration contour lines). These locations are within the highest TCE soil gas concentration contours and are
within the immediate vicinity of the source area. Therefore the elevated ground water concentrations would be
expected below these locations.

Furthermore, the presence of contamination in ground water at CPT-6 and CPT-7, does not necessarily
demonstrate that the significant increase in contamination levels under the Site could not have come from a
release from the Site. The ground water contamination at CPT-6 and CPT-7 could have been caused by
contamination from the Site as well as by migration from upgradient sources. As previously mentioned, TCE
and/or PCE were found in soil and soil gas near and north of these locations: specifically at borings B9, B10, B15,
SG5, SG11, SG13, SG15 and SG16. Figures 7 and 8 on pages 40-41 of Reference 10 of the HRS documentation
record at proposal list TCE and PCE levels in soil samples at boring locations B9, B10, and B135 (these figures are
also included in the Dragun Report on Dragun comment document pages 72 and 73). Figures 4 and 5 of
Reference 10 of the HRS documentation record at proposal list TCE and PCE levels in soil gas locations SGS3,
SG11, SG13, SG15, and SG16. Also, considering that the operations that may be the origin of the release at the
Site were occurring decades before the soil and ground water samples discussed here were collected, it is likely
that the levels of contamination found in the 1997/1998 soil samples are the remnants of much higher levels of
soil contamination that had migrated down to ground water since the original release took place. And, as
explained above, it appears from evidence at the Site that a concentrated release occurred in the vicinity of the
former clarifier and spread in all directions laterally as it moved down through soil; thus, the soil contaminants
may have spread from this origin to upgradient areas before encountering ground water and being influenced by
its flow direction. This lateral spreading may have been enhanced as downward migration was slowed by the clay
layer at the Site.
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These facts suggest extensive soil TCE and PCE contamination at the Site at substantial concentrations that over
time reached ground water and led to the significant increase in chlorinated solvent contamination in the observed
release well.

Conclusion

The HRS documentation record at proposal demonstrated that a significant increase in contaminant concentrations
occurred in the aquifer below the Site and correctly attributed some portion of the significant increase to the Site.
Additionally, there is ample evidence as shown above that contamination originating in surficial soils at the Site
could have migrated down through deeper soils to the ground water, and caused a portion of the significant
increase of chlorinated solvents over background levels in the observed release established at the Site. The
speculation that the contamination is present due to migration from an offsite source is only hypothesized by
Dragun; Dragun has not presented any actual data showing that the migration necessarily occurred.

Further, even if Dragun’s general speculation that the cause of ground water contamination at the Site was due to
an upgradient offsite source was demonstrated to be true, the Site would still score above 28.50 and be eligible for
NPL listing based on scoring the HRS potential to release factor category value, and scoring the contaminant
distribution in the vadose zone at the site and the quantity of solvents removed by the SVE system. In response to
Dragun's comments, the Agency has included an altermative scoring for the site, presented in Attachment 3, Site
Rescoring based on Potential to Release, of this support document..

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.

In arguing that ground water contamination and deep soil contamination did not originate at the Site and was
more likely from an upgradient offsite source, Dragun relied on several claims. Its specific challenges to the
establishment of attribution of the significant increase in contaminant concentrations to the Site are addressed in
the following subsections:

3.7.1 Continuity of Clay Layer

3.7.2 Magnitude of Soil Contamination and Evidence of DNAPL
3.7.3 Distribution of TCE/PCE Degradation Products

3.7.4 TCE/PCE Ratio

3.7.5 Vertical Contaminant Migration

3.71 Continuity of Clay Layer

Comment: Dragun argued that a clay layer at the Site approximately 25 ft. below ground surface (bgs) would
“inhibit” surface contaminant migration from the onsite contaminated soil to the ground water.

Dragun stated that:

The soil boring and CPT data [EKI October-December 1997 soil boring sample and October 1998
CPT sample] indicate that a continuous, two-to-five foot thick clayey unit extends across the Site
at approximately 25 fbgl. The clayey unit is described in the borehole logs as highly plastic, soft
to firm, and moist . . . Above the clayey unit is almost 15 feet of moist to wet sandy silt to silty
clay.

Dragun stated that a “continuous clayey unit encountered at about 25 fbgl [feet below ground level] would inhibit
the vertical migration of DNAPL to the water table.” In its description of the clay layer, Dragun cited to soil
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boring data and cone penctrometer test (CPT) data discussed in 1998, 1999 and 2000 EKI investigation and site
reports, emphasizing that the two-to-five foot thick clay layer is “continuous and competent.”

Dragun claimed that “the hydrostratigraphic conditions at the Site . . . [citing to Figure 4 of the 2001 Dragun
Report, a hydrostratigraphic cross-section figure for the site] are not conducive to the vertical migration of a
DNAPL to the water table.” Dragun stated that;

[t]he clayey unit is described in the borehole logs as highly plastic, soft to firm, and moist (EKI,
1998b, and 1999a). Above the clayey unit is almost 15 feet of moist to wet sandy silt to silty clay.
These soils would slow any potential downward movement of chemicals to the water table due to
their low hydraulic conductivity. Even if there had been DNAPLSs at the site, they would have had
to accumulate above the clayey unit until a sufficient head of DNAPL developed before they
could penetrate the clayey unit (Cohen and Mercer, 1993). None of the 78 soil samples indicate
that this happened.

Response: While a clay laver may have acted to possibly slow downward migration, the clay layer at the Site is
not competent or continuous and did not act as a complete barrier to downward migration of TCE and PCE.
Therefore, there is no reason to doubt the attribution of a significant increase in contaminant concentrations to the
Site simply because of the presence of an incompetent clay layer at the Site. This situation is explained in the
following subsections:

e Incompetence of Clay Layer
e Extent and Pattern of Soil Contamination

Incompetence of Clay Layer

While there are perhaps several areas of clay between the soil surface and the ground water, and there appears to
be a clay layer at 25 feet bgs in many locations at the Site, none of the clay layers are continuous or competent at
the Site, as documented by borings showing the absence of a clay layer in the vicinity of the soil contamination
source. Therefore the clay layer does not prevent contaminant migration from the Site contaminated soil source
mto ground water.

The presence of a continuous clay layer at 25 feet beneath the site 1s inferred by Dragun based on 4 soil borings
from the December 1997 sampling event (B15, B17, B18 and B19). The 2001 Dragun Report Figure 4 referred to
by the commenter is derived from 1998 EKI soil boring information detailed in Reference 10 of the HRS
documentation record at proposal. However, for one of these borings, B19, the soil boring log does not show any
clay layer. Additionally, boring B18 shows the clay layer thinning to approximately 1.5 ft thick in the same area
as B19 (see pages 84-91 of Reference 10 of the HRS documentation record at proposal).

Additionally, a more definitive sampling and logging approach to determine the presence/absence of a clay layer
is logging on a near-continuous interval of the soil types as drilling takes place. Data from this technique is
available in Attachment 2, Excerpt of January 1999 Additional Groundwater Investigation Report, of this support
document (see soil behavior type data for locations CPT-1 through CPT-9 on pages 40-83 of that report).
Lithologic data from a CPT’ sampling event described in that report generally show the presence of interbedded
sandy silts, clay, clayey silts, and lesser amounts of silty clay from ground surface to approximately 50 feet bgs.
For example, the CPT log reports for locations CPT-6 and CPT-7 exhibit these interbedded layers and do not

¥ “Competent” in this sense indicates that the clay layer is intact.

° Cone penetrometer testing (CPT) consisted of pushing an instrument cone-tipped probe into the ground while
simultancously recording resistance to penetration at 50 millimeter (about 2 inch) intervals; this data was then interpreted to
produce soil type information.
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show any identified pure clay layers (see pages 66-69 and 71-73, respectively of Attachment 2, Excerpt of
January 1999 Additional Groundwater Investigation report, of this support document).

Therefore the presence of a continuous pure clay layer beneath the site is not supported by the CPT data. (Note
that measurements of “silty clay” or “clay to silty clay” are shown in these CPT logs, however, silty clay has a
greater hydraulic conductivity than clay'’ and would not impede the contaminant transport as a “clay” layer
would.)

Similar lithological units have also been observed in approximately 60 CPT locations drilled in the immediate
downgradient area of the Jervis Webb site during the Cooper Drum Co site investigation (see, for example, pages
88-89 of Reference 16 of the HRS documentation record at proposal). Additionally, monitoring wells completed
downgradient of the Jervis B. Webb Co. site also demonstrate the presence of similar soil groups mentioned
previously and the absence of a continuous clay layer. For example, the log for monitoring well MW-15B (pages
68, and 95-96 of Reference 16 of the HRS documentation record at proposal) shows the presence of sandy silt
with clay between 16 — 37 feet; the log for MW-23B (see pages 68, and 99-100 of Reference 16 of the HRS
documentation record at proposal) shows clayey silt with sand occurring between 17 — 42 feet and silty sand with
clay between 42 — 95 feet, but no layer composed only of clay. (See well construction logs on pages 95-121 of
Reference 16 of the HRS documentation record at proposal, showing no continuous clay unit at that site. See also
the site hydrogeology discussions on pages 8-9 of Reference 16 which again mention the presence of sandy silts,
clayey silts, and lesser amounts of silty clay from the surface to about 55-60 ft bgs.).

Extent and Pattern of Soil Contamination

The continuity of the vertical extent and pattern of soil contamination in Source 1 soil samples and boring
samples above and below the depth where Dragun claims a continuous clay layer to be present also indicate there
is no continuous and competent clay layer acting as an absolute barrier to downward contaminant migration.

Source 1 contaminated soil samples listed in the Source Samples table on pages 15-16 and 18 of the HRS
documentation record at proposal are found at many depths from 6-46 ft bgs, including 6, 10.5, 11, 16, 20.5, 21,
26,26.5,27.5,31,35.5,36.5, 40, 41, 445 and 46 ft bgs (shallow ground water begins at about 45 ft bgs, and
observed release well MW-1 is screened from 40 to 70 ft bgs)—evidence suggesting a vertical range of
contamination from surficial soil through deeper soil to the water table. Also, at two of the soil boring locations,
B18 and B19, where samples were taken from several depths in shallow and deep soil, above and below the
Dragun-identified clay layer, TCE and PCE were detected at almost every depth sampled. (See Figures 7 and 8 on
pages 40-41 of Reference 10 of the HRS documentation record at proposal, which show all the 1997 soil boring
locations and TCE and PCE concentrations detected at the depths sampled.)

And, as can be seen in Figures 11 and 12 on pages 44-45 of Reference 10 of the HRS documentation record at
proposal (see also Figures 3 and 4 of this support document below), the higher TCE concentrations (those
concentrations greater than 1 mg/kg) of shallow soil contamination at about 20 ft bgs approximated by a shaded
oval in Figure 11 are centered near the former facility wastewater clarifier (this clarifier was described as a
possible source not scored on page 22 of the HRS documentation record at proposal). Higher levels of deep soil
contamination at 40 ft bgs shown on Figure 12 are spread over a larger approximated oval area but are still nearly
centered under the 20 ft bgs oval in Figure 11. This pattern of contamination suggests that the shallow and deep
soil contamination is continuous with depth and shows no break associated with a clay layer. The pattern is
consistent with a scenario in which a spill at the soil surface has spread laterally as it migrated downward to

19 See table HRS Table 3-6, Hydraulic Conductivity of Geologic Materials, which shows the hydraulic conductivities of
various materials for the purpose of evaluating the HRS potential to release factor value. Clay is listed with a hydraulic
conductivity of 10, vs. silty clay which is in a material category with a greater hydraulic conductivity of 10,
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deeper soil—further proof that the discontinuous clay layer at the Site does not halt vertical contaminant
movement.

Based on the evidence presented above demonstrating the lack of a clay layer in well logs from some parts of the
Site, and the lack of any obvious break in contaminant concentrations with depth that would be associated with a
competent clay laver, the clay layer at the Site is not competent and continuous; it would not have prevented
chlorinated solvent contamination released at the surface from migrating downward to the water table. The
presence of the clay layer does not negate the attribution of the significant increase in contaminant levels in part to
the Site.

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.
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Figure 3 — Excerpt from HRS Documentation Record Reference 10 Figure 11
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FURNACE PIT

Figure 4 — Excerpt from HRS Documentation Record Reference 10 Figure 11

3.7.2 Magnitude of TCE/PCE Soil Contamination and Evidence of DNAPL

Comment: Dragun contended that Source 1 soil contaminant levels are too low to account for the ground water
contamination at the Site, and that the ¢lay layer should have exhibited higher contaminant concentrations above
it if indeed the source of ground water contamination was a surface soil TCE/PCE release moving downward
toward the water table.

Dragun stated that TCE has been found in ground water at levels above 25,000 pg/L in monitoring well MW-1
and direct-push locations CPT-6 and CPT-7. Dragun stated that “a concentration in groundwater of a dense non-
aqueous phase liquid (DNAPL) such as TCE greater than one percent of its aqueous solubility infers that the
groundwater has been impacted by DNAPL somewhere along its flow path. For TCE, this would be a
concentration in groundwater greater than 11,000 ug/L.” Dragun concluded that the high concentrations in
ground water at the Site indicate that DNAPL has impacted ground water along its flow path.

29



Jervis B. Webb Co. NPL Listing Support Document May 2012

Dragun identified that characteristics of DNAPL migration depend on site-specific geological conditions, and
stated that only soil concentrations higher than 10,000 mg/kg would imply the presence of DNAPL in the tight
soils at the Site.

Dragun stated that there are only low levels of TCE and PCE in Site soils, noting that the greatest concentration of
TCE detected in Site soils was 270 mg/kg, and asserting that “the concentrations of TCE observed in soil are
magnitudes lower than would be necessary to infer the presence of DNAPL in soil.” Dragun made similar claims
that the soils near other potential sources (such as the sumps and furnace pit area) and the soils at monitoring well
locations (MW-1, MW-2, MW-3, and MW-5) only contained low levels of TCE and PCE, indicating these soils
are not likely the source of ground water contamination. Dragun further identified that no soil results show
DNAPL accumulated above the clayey unit.

Dragun claimed that “the hydrostratigraphic conditions at the Site . . . [citing a hydrostratigraphic cross-section
figure for the Site] are not conducive to the vertical migration of a DNAPL to the water table.” Dragun stated
that:

[t]he clayey unit is described in the borehole logs as highly plastic, soft to firm, and moist (EKI,
1998b, and 1999a). Above the clayey unit is almost 15 feet of moist to wet sandy silt to silty clay.
These soils would slow any potential downward movement of chemicals to the water table due to
their low hydraulic conductivity. Even if there had been DNAPLs at the site, they would have had
to accumulate above the clayey unit until a sufficient head of DNAPL developed before they
could penetrate the clayey unit (Cohen and Mercer, 1993). None of the 78 soil samples indicate
that this happened.

Thus, Dragun argued that soil TCE concentrations cannot explain ground water TCE levels, and that the DNAPL
affecting ground water must have entered the ground water upgradient of the Site.

Response: The release of contamination to the soil has not been demonstrated to be insufficient to have caused the
significant increase in contaminant levels in the ground water at the Site. The contaminant levels and the
distribution of the contaminants in the soil on the Site is not sufficiently well known to state whether or not there
1s or was sufficient quantity of contaminants to cause the contaminant levels in the ground water at the Site. And,
there 1s no HRS requirement stating that concentrations of hazardous substances identified in a source be above a
certain level relative to concentrations identified in an observed release at the time of the sampling event.
Furthermore, as explained in this response:

e The levels of chlorinated solvent soil contamination in Source 1 are significant, and can reasonably be
judged sufficient to account for the ground water contamination at the Site.

e ]t is possible that the levels of contamination found in the soil are the remnants of much higher levels of
soil contamination that have migrated down to ground water since the original release took place.

e Given the few samples ever collected at the Site near the top of the clay layer, there is insufficient
evidence to draw any conclusions regarding the presence or absence of pooled DNAPL at the clay layer.

On attribution, HRS Section 3.1.1, Observed release, directs (note that only an observed release by chemical
analysis was established at this site):

Establish an observed release to an aquifer by demonstrating that the site has released a hazardous
substance to the aquifer. Base this demonstration on either:

e Direct observation . . . .
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e Chemical analysis—an analysis of ground water samples from the aquifer indicates that
the concentration of hazardous substance(s) has increased significantly above the
background concentration for the site (see section 2.3). Some portion of the significant
increase must be attributable to the site to establish the observed release ..
JJemphasis added]

As discussed 1n section 3.7, Observed Release and Attribution, of this support document, attribution at this site
was established by demonstrating that the observed release hazardous substance is associated with the Site, and at
least some portion of the significant increase identified in the observed release is from the Site. The hazardous
substances in the observed release are associated with the Site. That is, TCE and PCE are present in Source 1; and
1,1-DCE and trans-1,2-DCE are degradation products of TCE. Dragun did not disagree with this finding.

And, as discussed in section 3.7 of this support document, the HRS documentation record at proposal has clearly
identified some portion of the significant increase in the contaminants in ground water observed release samples
at the Site is from the site release. While there was evidence of possible sources upgradient of the Site, the
background sample location is downgradient of these sources and upgradient of the release sample location, and
the levels of contamination possibly from upgradient sources is indicated by the level of contamination in the
background sample. However, the significant increase in contaminant levels over background levels—an
approximate 10-fold increase—is more than enough to meet the HRS requirement to show a significant increase
in contaminant levels has occurred and that the release sample concentrations did not come only from these
upgradient sources. Thus, for HRS purposes, attribution is established consistent with the HRS.

Levels of Chlorinated Solvent Soil Contamination

Sufficient contamination has been found in the contaminated soil and throughout the vadose zone at the Site to
demonstrate that the ground water contamination could have resulted from downward migration from the
contaminated soil to the ground water. Dragun’s assertion to the contrary is not sufficiently supported to show the
increase in contamination did not come from the Site release. Specifically regarding the magnitude of
contamination found in Source 1 soil at the Site and its implications on attribution of some portion of the
significant increase to the Site, although sampling events at the Site may not have happened to collect soil
precisely from an area containing DNAPL, the levels found in the soil are significant. TCE and/or PCE
contamination was detected in a multitude of Source 1 soil samples, as is shown in the 35 contaminated soil
sample points listed in the Source Samples table on pages 15-16 and 18 of the HRS documentation record at
proposal; and soil contamination has been found at high concentrations.

e Several of those soil samples contained levels of greater than 1 mg/kg of TCE or PCE (samples B4-16, B4-
20.5, B15-40, B15-44.5, B16-51, B4-16, B4-20.5, B15-40, B15-44.5, and B16-51).

e Sample B4-20.5 contained 140 mg/kg PCE and 270 mg/kg TCE (the equivalent of 0.014% and 0.027%,
respectively).

e During 2000-2001 SVE system operation, system startup concentrations in shallow SVE wells were measured
as high as 10,000 parts per million by volume (ppmv) TCE in extraction well SVE-1 on March 16, 2000, and
again on March 22, 2000; and TCE was measured as high as to 1,000 ppmv in deeper extraction well SVE-D1
on March 16, 2000 (see tables 4b and 4f of Appendix E of Attachment 4, Excerpt of October 2001 Soil
Closure Report, of this support document).

e  Over the course of the SVE system operation from March 2000 to October 2001, an estimated 177 pounds of

VOC contamination (primarily TCE) was removed from soil at the Site (see page 5 of Attachment 1, 2008
State of California Department of Toxic Substance Control Consent Order, of this support document). Just
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that mass of VOCs captured by the SVE system, if it were all TCE, would be enough to contaminate over 4
billion gallons of water at the EPA MCL of Sug/L.

These facts indicate significant levels of contamination in Source 1 soils and show that there is sufficient
contamination in the soil to have resulted in the contaminant levels found in the ground water at the Site.

Possibility of Higher Contaminant Levels in the Past

It is not necessarily the case that the recent soil contamination measurements at the site are indicative of prior
contaminant levels—they are more likely remnants of higher past contaminant levels. The historical facility
operations that may be the origin of the release at the Site were occurring decades before the soil and ground
water samples discussed here were collected (the Blake Rivet Company alone operated at the 5030 Firestone
Boulevard property from the 1950s until 1980). And, as explained in section 3.7.1, Continuity of Clay Layer, of
this support document, the clay layer at the Site is not competent and continuous; it would not have prevented
chlorinated solvent contamination released at the surface from migrating downward to the water table. It is
therefore possible that the levels of contamination found in the soil are the remnants of much higher levels of soil
contamination that have migrated down to ground water since the original release took place. Thus, there may
once have been DNAPL levels of TCE pooled on the clay layer, and it 1s entirely possible that those high
concentrations migrated downward to ground water before the 1998 soil samples were collected. In fact, it is
likely that DNAPL existed in Site soils at some point in the past, given that 177 pounds of VOCs were removed
from the Site soils during the soil vapor extraction response action.

Insufficient Sampling to Conclude DNAPL is Absent

Also, of all the soil samples collected at the Site during the October-December 1997 sampling event, the February
1998 sampling cvent, and the October 1998 sampling event'' | there are actually very few samples close to the top
of the clay layer; only approximately 3 samples—MW-2-20.5, B15-26.5, and B18-27—were collected at a
borehole exhibiting a clay layer and within 1 foot of the top of the clay layer. There 1s therefore insufficient
evidence to draw any conclusions regarding the presence or absence of pooled DNAPL at the clay layer. For
example, DNAPL pools might be the size of golf balls or even smaller; to find such pools it would be necessary to
sample every several inches of the Site. Dragun provided no such sampling data.

Conclusion

Thus, the levels of contamination found in soil samples during the 1998 sampling event do not contradict the
presence of DNAPL levels of TCE and PCE in ground water, or the possible past or present existence of DNAPL
in Site soils.

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.
3.7.3 Distribution of TCE/PCE Degradation Products

Comment: As further evidence of its assertion that the distribution of chemicals in ground water cannot be

explained by the chemicals in soil, Dragun also pointed specifically to the distribution of TCE/PCE breakdown
products, 1,1-DCE, 1,1-DCA and cis-1,2-DCE, at the Site.

' See boring logs on pages 56-91 of Reference 10 of the HRS documentation record at proposal; listed soil sample depths for
samples analyzed for VOCs on page 22 of Reference 11 of the HRS documentation record at proposal and well boring logs
on pages 29-43 of the same reference; and listed soil sample depths for samples analyzed for VOCs on page 22 of
Attachment 2, Excerpt of January 1999 Additional Groundwater Investigation Report, of this support document, and well
boring logs on pages 98-107 of the same attachment.
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Dragun identified that 1,1-DCE was found in several ground water samples, including those from MW-1, MW-2,
MW-5 and CPT-7. Dragun stated that “[t]he 1,1-DCE plume is wide, extending from at least MW-2 in the
northwest to at least MW-5 in the southeast.” Dragun continued that “there were no detections of 1,1-DCE in any
of the 78 soil samples collected from the Site.”

Dragun asserted that 1,1-DCA detected in ground water came from an offsite source for the following reasons:

e [ 1-DCA was found in MW-2 ground water, but no 1,1-DCA (or 1,1-DCA parent compound) was found in
the soil at MW-2.

e High 1,1-DCA levels were found in CPT-6 and CPT-7 ground water, 1,1-DCA was detected in CPT-4, CPT-
8, and MW-3; and “clevated detection levels” were found in MW-1, MW-5, and CPT-5 ground water. But,
1,1-DCA was not detected in any site soil samples.

Regarding c¢is-1,2-DCE in ground water, Dragun stated that:

[t]he general distribution of c¢is 1,2-DCE appears to be different from those of TCE, PCE, 1,1-
DCE and 1,1-DCA. The highest observed concentration of cis 1,2-DCE was at MW-5, which is
located along the eastern property boundary. There was no cis 1,2-DCE detected in soil at MW-5.
The only VOC detected in soil at MW-5 was TCE at 550 pg/kg at 41 tbgl [feet below ground
level] near the water table. TCE was not detected in either of the soil samples collected from 21
fbgl or 31 fbgl at MW-5.

Dragun concluded that “the distribution of chemicals in groundwater cannot be accounted for by the observed
distribution of chemicals in soil and the observed groundwater flow direction,” and that this evidence instead
indicates an upgradient offsite source.

Response: As with the distribution of TCE and PCE (discussed in section 3.7, Observed Release and Attribution,
of this support document and its subsections), the distribution of 1,1-DCE, 1,1-DCA and cis-1,2-DCE does not
conflict with the attribution of some portion of the significant increase in ground water contamination to the Site
as explained below. In fact, the distribution of chlorinated solvents in the soils is consistent with the ground water
contamination.

1,1-DCE Distribution

Regarding the presence of 1,1-DCE in the ground water and absence of 1,1-DCE in Site soil samples, this does
not contradict the HRS documentation record scenario in which ground water was contaminated by a solvent
release at the surface soil. As Dragun acknowledges, 1,1-DCE can be a degradation product of PCE and TCE. The
TCE and PCE found in ground water samples may have degraded over time and produced some quantity of 1,1-
DCE—this would be expected. A lack of 1,1-DCE in soils above the ground water does not call into question the
attribution of some portion of the significant increase in ground water contaminants to the Site, because the
biological mechanisms by which chlorinated solvent degradation take place are complex and depend on several
parameters (acrobic/anaerobic conditions, available electron acceptors, available electron donors, pH, etc.) (see
pages 38-42 of Attachment 5, Excerpt of EPA Technical Protocol for Evaluating Natural Attenuation of
Chlorinated Solvents in Ground Water, of this support document, which describe the effects of various parameters
on biodegradation processes); thus, it may simply be that conditions for degradation of TCE specifically to 1,1-
DCE in soil at the Site are more ideal in water than soil *.

12 Also. 1.1-DCE was not found in ground water at CPT-7, as the commenter asserted (Table 5 on page 49 of the Dragun
Report shows that 1,1-DCE was not detected at CPT-7).
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1,1-DCA Distribution

Regarding 1,1-DCA, while it is possible that some 1,1-DCA found in ground water samples originated at an
offsite source, this does not negate the attribution of some portion of the significant increase in ground water
contaminants (PCE, TCE, 1,1-DCE and trans-1,2-DCE) to the Site. Furthermore, although there was no 1,1-DCA
detected in Site soils, 1,1,1-TCA was detected in the majority of 1998 soil gas samples at the Site (see page 26 of
Reference 10 of the HRS documentation record at proposal). As Dragun acknowledges, 1,1,1-TCA is a parent
compound of 1,1-DCA; the 1,1,1-TCE detected in soil gas may account for some portion of the 1,1-DCA found in
ground water samples.

Cis-1,2-DCE Distribution

Regarding cis-1,2-DCE, nothing in the distribution of cis-1,2-DCE calls into question the attribution of some
portion of the significant increase in contaminants in MW-1 ground water (PCE, TCE, 1,1-DCE, and trans-1,2-
DCE) to the Site. As cis-1,2-DCE is a degradation product of PCE and TCE (acknowledged by Dragun), it is
possible that the cis-1,2-DCE observed in ground water at the Site (including that found in MW-3) is a product of
the PCE and TCE at the Site. Also, the highest cis-1,2-DCE concentration found at the MW-5 location—
downgradient of the highest TCE concentrations near MW-1 and CPT-6—could be explained if conditions in
ground water at the Site are more ideal for biodegradation than those in soils. In that situation, one would expect
to see downgradient areas with higher levels of degradation products (such as cis-1,2-DCE) because
contamination in the downgradient arcas would have spent more time in ground water since its initial transition
from deep soil to the water table near Source 1.

Conclusion

Thus, the distribution of these other chlorinated solvent compounds can be explained as the effects of
contamination in the soil and natural biodegradation at the Site, and it does not conflict with the attribution of a
portion of the significant increase identified in the observed release to the Site, consistent with the HRS.

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.
3.7.4 TCE/PCE Ratio

Comment: Dragun asserted that the TCE/PCE ratios in soil, soil gas, and ground water contradict the HRS
documentation record scenario in which ground water has been contaminated by Source 1 contaminated soils.

Dragun stated that the TCE/PCE ratios in “soil gas and soil are similar to each other; however, they are strikingly
different from the TCE to PCE ratio in the groundwater.” “This indicates that the TCE and PCE in soil have not
caused the TCE and PCE impact in the groundwater.” Dragun asserted that this “supports that an off-site, rather
than an on-site source has impacted the groundwater.”

In explaining this argument, Dragun commented that TCE/PCE ratios range from 0.1 to 2.5 for 34 of the 37 soil
gas sampling locations, and that the remaining three locations ranged from 2-8.5. Dragun concluded that “soil gas
data indicate that the shallow impacted soil can be characterized by a TCE to PCE ratio of less than about 2.5:1.”
Dragun stated that the TCE/PCE ratios for soil “above the clayey unit at about 25 fbgl [feet below ground level] is
generally about 1:1,7 noting the highest TCE and PCE concentrations were in the 20.5 ft bgs B4 soil boring
sample with a ratio of about 2:1. Dragun asserted that the ground water TCE/PCE ratio in the central area of the
plume is about 150-300, noting ratios of 318 at CPT-6 and 165 at MW-1 during the October/November 1998
sampling event, and that similar ratios were measured in other sampling events. Dragun further commented that
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the TCE/PCE ratio increases below the clay layer, and that “ratios in the soils near the water table approach the
ratios of the groundwater [citing to results in Table 3 of the 2001 Dragun Report].”

Response: The TCE/PCE concentration ratios are consistent with what could be predicted given the chemical
propertics of the substances and probable effects of biodegradation at the Site, and are consistent with ground
water at the Site being contaminated by Source 1 contaminated soils. Therefore the TCE/PCE ratios does not
demonstrate conclusively that the contamination in the ground water did not come from the site release.

In fact, the shift from a low TCE/PCE ratio in surficial to a higher ratio in deeper soils and ground water can be
explained by several parameters:

e Volatility: TCE is more volatile than PCE (the boiling point of TCE = 86.7 °C, and its vapor pressure =
74 millimeters of mercury (mm Hg) at 25 °C; the boiling point for PCE = 121 °C, and its vapor pressure =
18.47 mm Hg at 25 °C"). Therefore, TCE would be more volatile than PCE and more likely to evaporate
from soils near the surface, lowering the TCE/PCE ratio in surface soils.

e  Solubility in water: TCE is more soluble in water than PCE (the solubility of TCE is 1.366 grams per liter
(g/L) at 25 °C, whereas that of PCE is 0.15 g/L at 25 °C"). Therefore, as rainwater filters down through
the soil, it is more likely to carry TCE with it from shallow soils to deeper soils, lowering the TCE/PCE
ratio in shallow soils and raising the ratio in deeper soils.

e Biodegradation: Biodegradation via reductive dechlorination converts PCE to TCE in the environment,
increasing the TCE/PCE ratio. TCE is subsequently converted to less chlorinated daughter products, but
at a slower rate than PCE is converted to TCE™. This process occurs under anaerobic conditions;
therefore, reductive dechlorination biodegradation may be more prevalent in deeper soils further from the
surface and available oxygen, leading to increased TCE/PCE ratios in deeper soils and ground water.
Additionally, this process could act at an even greater rate once substances migrate below the water table.
Indeed, the presence of TCE breakdown products in ground water at the Site discussed by Dragun (and
addressed in section 3.7.3, Distribution of 1,1-DCE, 1,1-DCA and cis-1,2-DCE, of this support document)
could indicate favorable conditions for reductive dechlorination in ground water at the Site.

And, similar gradients of TCE/PCE ratios have also been found at the nearby Cooper Drum Superfund
site. For example, see Figures 6 and 7 of Attachment 9: Excerpt of July 2006 Cooper Drum Remedial
Design Technical Memorandum, to this support document, which show results in several soil gas
sampling locations at various depths. Of the 39 sample locations on those figures for which results are
available for multiple depths, 29 exhibit'” a general increase in the TCE/PCE ratio with an increase in
depth. See also TCE and PCE concentrations in ground water for onsite wells MW-2, MW-21, EW-1 and
EW-2 in Table 15, also in Attachment 9 of this support document; these exhibit relatively high TCE/PCE
ratios in ground water at the Cooper Drum site. Thus, the TCE/PCE ratio tends to increase with depth
through soil and becomes relatively high at Cooper Drum, similar to the TCE/PC E ratio behavior at the

13 Chemical properties are from page 184 of Toxicological Profile for Trichloroethylene and page 171 of Toxicological
Profile for Tetrachloroethvlene, both published by the U.S. Department of Health and Human Services, Public Health
Service, Agency for Toxic Substances and Disease Registry, September 1997 (excerpts available in Attachments 6 and 7 of
this support document, respectively).

' See pages 23 and 25 of the September 1998 EPA Technical Protocol for Evaluating Natural Attenuation of Chlorinated
Solvents in Ground Water (excerpted in Attachment 5 of this support document).

1> The sample locations exhibiting an increase in TCE/PCE ratio with depth at the Cooper Drum site include: SG-1, SG-3,
SG-7, 8G-8, SG-10, 8G-12, SG-13, SG-14, 8G-15, SG-16, 8SG-17, SG-20, SG-21, 8G-22, SG-23, 8SG-24, SG-26, SG-27, SG-
28, SG-29, SG-30, SG-31, SG-32, SG-33, SG-34, SG-35, 8SG-37, SG-38 and SG-39.
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Jervis B. Webb site. This suggests that this pattern is indeed a function of reductive conditions in local
ground water conducive to biodegradation.

Thus, the TCE/PCE ratio differences between soils and ground water at the Site are consistent with the scenario
presented in the HRS documentation record in which chlorinated solvent contamination in Site soils has affected
ground water and causes a portion of the significant increase identified in observed release samples at the Site.

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.
3.7.5 Vertical Contaminant Migration

Comment: Dragun asserted that the deeper soil below the clayey layer has been contaminated by chlorinated
solvents in the ground water, not from a surface release of chemicals at the Site. Dragun established this
conclusion on its previous assertions that:

e Contaminant levels in soils are not significant enough, and are not in locations that would explain ground
water contamination.

e The TCE/PCE ratios of the deep soil samples below the clayey layer more closely match ratios in ground
water samples than ratios in the soil above the clayey layer (based on Dragun’s comments that: surficial
soil ratios are approximately 1 based on soil chemistry measurements and less than 2.5 from soil gas
measurements; and the central portion of the ground water plume exhibits ratios from 150-300; and
Dragun’s assertion that the ratio increases below the clay layer, and that “ratios in the soils near the water
table approach the ratios of the groundwater [citing to results in Table 3 of the 2001 Dragun Report].”)

e “The clayey unit at 25 fbgl [t bgs] would restrict the downward migration of chemicals from above 25
fbgl.”

Dragun stated that soil TCE and PCE levels are low above the clayey unit. Dragun also stated that contaminant
concentrations increase with depth in soils below the clayey unit, “although not nearly high enough to produce the
observed groundwater concentrations.” Dragun claimed that results such as those for soil borings B15 and B17
are examples of this trend, and that the data “suggest that TCE in soil just above the water table is due to the
impacted groundwater (off-gassing or smear zone) and not the overlying soil.” Therefore, Dragun concluded that
the origin of the ground water TCE and PCE must be an offsite upgradient source.

Response: The available evidence supports that soil below the clay layer at the Site has been contaminated by
chlorinated solvents migrating downward from shallow soils. As detailed in section 3.7 4, TCE/PCE Ratio, of this
support document, there are several parameters related to the chemical properties and biodegradation of TCE and
PCE that can explain the increase of the TCE/PCE ratio with depth at the Site; and, the observed change in
TCE/PCE ratios with depth is consistent with the scenario presented in the HRS documentation record at proposal
in which chlorinated solvent contamination in Site soils has affected ground water and causes a portion of the
significant increase identified in observed release samples at the Site.

Additionally, as stated in section 3.7.1, Continuity of Clay Layer, of this support document, the clay layer is not
competent and continuous—there is therefore no reason to believe that deeper soils below the clay layer are
1solated from contamination migrating downward from shallow soils. And, as discussed in section 3.7, Observed
Release and Attribution, of this support document, there is ample evidence that contamination originating in
surficial soils at the Site has migrated down through deeper soils to the ground water.

Further, when comparing the TCE and PCE distribution in Site soils against depth, there is no clear indication that
the contamination below the clay layer is from a different source than that above the clay layer. If the difference
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between the log of the TCE concentration and the log of the PCE concentration '® is plotted versus soil depth for
available soil samples in which both TCE and PCE were detected (see Figure 1 below), the result is a gradual
pattern of TCE concentrations increasing relative to PCE concentrations with increasing depth—there is no clear
shift in data just around the clay layer at approximately 25-30 ft bgs, as would be expected if indeed the surficial
soil and deep soil contamination were associated with separate plumes as asserted by the commenter.
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Figure 5 — Seil TCE/PCE Ratio vs. Sample Depth. Figure 5 plots the difference in log-transformed
concentration (i.e., log,(TCE concentration) — logo(PCE concentration) vs. depth for cach soil sample result
listed in Table 3 of the 2001 Dragun Report (which includes soil sample results from the EKI October and
December 1997 sampling events, and EKI February 1998 sampling event).

This comment results in no change to the HRS score and no change in the decision to place the Site on the NPL.

' On Figure 5, the difference in log-transformed concentrations is plotted instead of a simple ratio because 1) the
concentrations appear to be lognormal, and 2) when looking at ratios in a traditional way, differences and patterns get
obscured as they are not symmetric in the usual scale (e.g., simply plotting the TCE/PCE ratio vs. depth would
overemphasize a situation in which TCE = 10 x PCE, compared to PCE = 10 x TCE, while the log approach treats them
cqually). Additionally, only samples with both a detected TCE and detected PCE concentration are used in Figure 5. Table 3
of the 2001 Dragun Report contained generated ratios comparing TCE to PCE even when one or both analytes are not-
detected, substituting the method detection limit (MDL) for the analyte result not detected. However, this method may
introduce crrors, as detection limits listed for not-detected results generally act as a maximum value; additionally, MDLs
listed for these data do not appear to be sample-specific (adjusted for sample dilution factors, sample percent moisture, etc.),
and thus introduce additional error if used in this comparison.
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3.8 Consideration of Revisions in TCE Toxicological Parameters

Commenters did not challenge the toxicity value for TCE used in the HRS documentation record. However, based
on the EPA’s September 2011 revision to the TCE toxicological parameters posted in the Integrated Risk
Information System (IRIS) database, the toxicity value for TCE has been updated. The updated toxicity value for
TCE has been revised to 1,000. The EPA’s revision to the IRIS database does not result in a change to the
mobility factor value for TCE. This update to the TCE toxicological parameter affects the Site score as explained
in this section, but does not change the decision to place the Site on the NPL.

HRS Section 3.2.1.3, Calculation of toxicity/mobility factor value, states to:
[a]ssign each hazardous substance a toxicity/mobility factor value from table 3-9, based on the
values assigned to the hazardous substance for the toxicity and mobility factors. Use the
hazardous substance with the highest toxicity/mobility factor value for the aquifer being

evaluated to assign the value to the toxicity/mobility factor for that aquifer.

Table 3-9 Toxicity/Mobility Factor Values®

Mobility | Toxicity factor value
factor
value

10,000 | 1,000 100 10 1 0
1.0 10,000 | 1,000 100 10 1 0
02 2,000 200 20 2 02 0
001 100 10 1 0.1 001 0
0.002 20 2 02 0.02 0.002 0
0.0001 |1 0.1 0.01 0.001 1x10™ 0
2x10° 0.2 0.02 0.002 2x10™ 2x107° 0
2x107 0.02 2x10 2x107 2x10° 2x1077 0
2x107 2x107 2x10° 2x107 2x107 2x107 0

a Do not round to nearest integer.

As shown on page 35 of the HRS documentation record at proposal, the mobility factor value for TCE 1s 1,
because “Hazardous substances meeting the criteria for an observed release by chemical analysis receive a
mobility factor value of 1 [citing HRS Section 3.2.1.2].” The commenter did not challenge this. Therefore, the
assigned toxicity/mobility factor value changed from 10,000 at proposal to 1,000 in the HRS documentation
record at promulgation.

HRS Section 3.2.1.3, Calculation of toxicity/mobility factor value, of the HRS states: “[ujse the hazardous
substance with the highest toxicity/mobility factor value for the aquifer being evaluated to assign the value to the
toxicity/mobility factor for that aquifer.” Because the TCE toxicity/mobility factor value of 1,000 is still the
greatest of the hazardous substances evaluated, it is still the toxicity/mobility factor value assigned for the aquifer
at promulgation.

HRS Section 3.2.3, Calculation of waste characteristics factor category value, states to “[m]ultiply the
toxicity/mobility and hazardous waste quantity factor values, subject to a maximum product of 1x10° . Based on

this product, assign a value from table 2—7 (section 2.4.3.1) to the waste characteristics factor category.”

HRS Table 2-7 details the waste characteristics factor category value assigned based on this product:
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Table 2-7 Waste Characteristics Factor Category Values

Waste characteristics product Assigned value
0 0
Greater than 0 to less than 10 1
10 to less than 1x10° 2
1x10° to less than 1x10° 3
1x10° to less than 1x10° 6
1x10° to less than 1x10° 10
1x10 to less than 1x10° 18
1x10° to less than 1x10’ 32
1x10” to less than 1x10° 56
1x10° to less than 1x10° 100
1x10” to less than 1x10™ 180
1x10™ to less than 1x10" 320
1x10"" to less than 1x10" 560
1x10™ 1,000

The hazardous waste quantity factor value assigned on page 36 of the HRS documentation record at proposal was
10, based on a hazardous waste quantity of >0 for Source 1. This was not challenged by the commenter.
Therefore, the product of the new toxicity/mobility value of 1,000 and the hazardous waste quantity factor value
of 101s 10,000. Consequently, the resulting waste characteristics factor category value has been revised to 10 in

the HRS documentation record at promulgation, per HRS Table 2-7 above.
HRS Section 3.4, Ground water migration score for an aquifer, states:

For the aquifer being evaluated, multiply the factor category values for likelihood of release,
waste characteristics, and targets, and round the product to the nearest integer. Then divide by
82,500. Assign the resulting value, subject to a maximum value of 100, as the ground water

migration pathway score for the aquifer.

As show in the scoresheet on page 3 of the HRS documentation record at proposal, the likelihood of release factor
category value is 550 and the targets factor category value is 1,373, Thus, the ground water migration score for
the aquifer in the HRS documentation record at promulgation is 550 x 10 x 1,373 + 82,500, or 91.53.

HRS Section 3.5, Calculation of ground water migration pathway score, states:

Calculate a ground water migration score for each aquifer underlying the sources at the site, as
appropriate. Assign the highest ground water migration score for an aquifer as the ground water

migration pathway score (S, ) for the site.

As there is one aquifer evaluated at the Site, 91.53 is assigned as the ground water migration pathway score in the
HRS documentation record at promulgation.

HRS Section 2.1.1, Calculation of HRS site score, states that:

[s]cores are first calculated for the individual pathways as specified in sections 2 through 7 and
then are combined for the site using the following root-mean-square equation to determine the

overall HRS site score, which ranges from 0 to 100:
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The Site score at promulgation is then the square root of (91.53% + 4), or 45.76. The Site score is above 28.50 and
sufficient to qualify the Site for the NPL.

4. Conclusion

The original HRS score for this site was 50.00. Based on the above responses to public comments and EPA’s
change to the TCE toxicity value used, the final scores for the Jervis B. Webb Co. site are:

Ground Water: 91.53
Surface Water: NS
Soil Exposure: NS
Air Pathway: NS
HRS Score: 45.76
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Attachment 1

2008 State of California Department of Toxic Substance Control
Consent Order



\(‘ Department of Toxic Substances Control

Maureen F. Gorsen, Director

. -’ > Linda S. Adams , 9211 Oakdale Avenue Arnold Schwarzenegger

“Secretary for Chatsworth, California 91311

Governor

' En\iironmental Protection

October 23, 2008

Mr. Michael Farley CERTIFIED MAIL #7005 3110 0002 8425 5142
Jervis Webb of California’

34375 West Twelve Mile Road

Farmington Hills, Michigan 48331

Mr. Jose Ramirez CERTIFIED MAIL #7005 3110 0002 8425 5159

P.O. Box 2907
Huntington Park, California 90255-8907

CONSENT ORDER FOR JERVIS B. WEBB OF CALIFORNIA SITE, 5030 FIRESTONE
BOULEVARD AND 9301 RAYO AVENUE, SOUTH GATE, CALIFORNIA

Dear Sirs:

The Department of Toxic Substances Control (DTSC) sent you letters, dated May 21,
2007, with an enclosed consent order. The letter requested that you enter into the
consent order to agree to participate in the investigation and possible remediation of
contamination at the Jervis Web site (Site). DTSC also indicated in the letter that it
would issue a unilateral order if the consent order wasn’t executed within 45 days.
DTSC received no responses from the parties named in the consent order within that

time period.

Again, DTSC requests that you enter into the attached consent order for the Site.
DTSC must receive the executed consent order within fifteen days (15) days from the
date of this letter. DTSC will issue a unilateral order if it does not receive the executed

consent order in the allotted time.

Printed on Recycled Paper
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Mr. Michael Farley
Mr. Jose Ramirez
October 23, 2008
Page 2

If you have any questions regarding this letter, please contact me, at (818)717-6547 or
Mr. Robert Elliott, senior staff counsel, at (916) 327-6105.

Sincerel/z/ _
% G ly

Michel Iskarous
Project Manager
Brownfields and Environmental Restoration Program — Chatsworth Office

Return Receipt Requested
Enclosure

cc:  Robert L. Elliott
Senior Staff Counsel
Office of Legal Counsel
Department of Toxic Substances Control
1001 “|" Street
P.O. Box 806
Sacramento, CA 95812-0806

Mr. Eric Yunker

U.S. EPA (SFD-7-3)

75 Hawthrone Street

San Francisco, CA 94105

Mr Jim Collins

U.S. EPA (ORC-3)

75 Hawthorne Street -
San Francisco, CA 94105

Mr. Jeffrey Palmer

Reliable Steel Building Products, Inc
9301 Rayo Avenue

South Gate, CA 90280
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STATE OF CALIFORNIA
CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
DEPARTMENT OF TOXIC SUBSTANCES CONTROL

| InthoMaiterof: ) DocketNo.__ .
Jetvis B. Webb of California ) IMMINENT AND SUBSTANTIAL
5030 Firestone Boulevard . ) ENDANGERMENT
) ' DETERMINATIONAND CONSENT ORDER

South Gate C‘ahforma 90280

| Respondents
-Jervis B. Webb Company ) Health and Safety Code

34375 West Twelve Mile Road ) - Sections 25355.5(a)(1)(B) and (C),
Farmington Hills, Michigan 48331 ) 25358.3(a), 58009 and 58010

Jose Ramirez - )
PO Box 2907 ' )
Huntmgton Park, California 90255-8907)
Jeffrey Palmer )
9301 Rayo Ave )
South Gate, California 90280

I INTRODUCTION

L 1 Partzes The California Envuonmental Protection Agency, Deépartment of Tomc

California (Webb of California); Mr. Jose Ramirez, an individual; and Mr. Jeffrey Pahner an
individual (Respondents) hereby enter into this Consent Order (Order) and agree to its terms and
* conditions. DTSC and Respondents are refetred to collectively herein as the Parties.

1.2 Property/Site. This Order applies to the properties located at 5030 Firestone
‘Boulevard (Webb-Firestone) and 9301 Rayo Avenue (Webb-Rayo), South Gate, California. The
‘Webb-Firestone property and the Webb-Rayo property’ (collectively hereinafter called “the o
Property”) are located adjacent to one another. The Webb-Firestone property consists of
approximately 1.4 acres and comprises the northwestern portlon of the Property. The Webb-
Rayo property, which was sold to Reliable Steel in 1997, occupies about 2.8 acres and cornprises

the southeastermn portlon of the Property. The Property is bordered to the north by Firestone
Boulevard, Rayo Avenue to the south-southeast, a 50-foot wide Union Pacific Railroad (UPR)
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easement to the west, and the Piazza Trucking operation to the east. A 35-foot wide Los Angeles
County Flood Conirol easement, containing a large underground storm drain, extends along the
entire western portion of the Property. A five-foot wide rail spur enters the Property from the
northwest and extends across the west side. North of Firestone Boulevard are mainly industrial,

commermal and manufactlmng facﬂmes South of Rayo Avenue are the UPR tracks the Purex B

‘ Cahforma AIabama Plpe Company, and the Los Angeles River. East of the Piazza Truckmg
facility lies the Los Angeles River and the Interstate 710 Freeway. West of the UPR tracks is
McLeod Metals at 8980 Kendall Avenue and 9309 Rayo Avenue, and the Cooper Drum
Company Superfund Site at 9316 Atlantic Avenue. A location map and diagram of the Property
are attached hereto as Exhibit A and Exhibit B, respectively. The Property is also identified by
Assessor’s Parcel Numbers 6222-005-015 & 6222-005-024. This Order applies to the Property
and the areal extent of contamination that resulted from activities on the Property (“Site™).

1.3 Jurisdiction. This Order is entered into by the paities pursuant to Health and Safety
Code sections 25358.3(a), 25355.5(2)(1)(B) and (C), 58009 and 58010.

Health and Safcty‘ Code section 25358.3(a) authorizes DTSC to take various actions,
including issuance of an Imminent or Substantial Endangerment Determination and Order, when
DTSC determines that there may be an imminent or substantial endangerment to the public
health or welfare or to the environment, because of a release or a threatened release of a

hazardous substance.

Health and Safety Code section 25355.5(a)(1)(B) authorizes DTSC to issue an order
establishing a schedule for removing or remedying a release of a hazardous substance at a site, or
for correcting the conditions that threaten the release of a hazardous substance. The order may
include, but is not limited to requiring specific dates by which the nature and extent of a release
shall be determined and the site adequately characterized, a remedial action plan prepared and

submitted to DTSC for approval, and a removal or remedial action completed.

Health and Safety Code section 25355.5(a)(1)(C) authorizes DTSC to enter into an

enforceable agreement with a responsible party for the site which requires the party to take
necessary corrective action to remove the threat of the release, or to determine the nature and

extent of the release and adequately characterize the site, prepare a remedial action plan, and
complete the necessary removal or remed,lal actions, as required in the approved remedial action

plan.

Health and Safety Code section 58009 authorizes DTSC to commence and maintain all
proper and necessary actions and proceedings to enforce its rules and regulations; to enjoin and
abate nuisances related to matters within its jurisdiction which are dangerous to health; to compel
the performance of any act specifically enjoined upon any person, officer, or board, by any law
of this state relating to matters within its jurisdiction; and/or on matters Wlthlﬂ its jurisdiction, to

protect and preserve the public health
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Health and Safety Code section 58010 authorizes DTSC to abate public nuisances related
to matters within its jurisdiction. _

II. FINDINGS OF FACT

DTSC hereby finds:
2.1 Liability of Respondent Respondents are responsible parties or hable persons as
defined in Health and Safety Code section 25323.5.

2.1.1 Webb of California manufactured industrial conveyor systems at the Webb-Rayo
property from the middle 1950°s to early 1996. . The adjacent Webb-Firestone property was

purchased by Webb of California in 1975 from Spear Industries.

2.1.2  In March 1997 M. Jeffrey Palmer acquired the Webb-Rayo property (9301 Rayo Ave)
from the Jervis Webb Company of California,

2.1 3 In January 2002, the Webb-Flrestone property (5030 Firestone Blvd.) was sold to Mr.
Jose Ralmrez -

2.2 thsmal Descnp‘uon of Site. The Property is a little over 4 acres in size, roughly
rectangular in shape, and is oriented approximately northwest to southeast. The Property is
" comprised of two adjacent parcels of land: the Webb-Firestone property and the Webb-Rayo
property. The Webb-Firestone property is approximately 1.4 acres in size and is improved with
a 20,000 square-foot steel-framed building with corrugated steel siding. The building is
surrounded by asphalt and concrete paving except for a planter on the north side of the building.
The Webb-Rayo property is approximately 2.8 acres in size and is improved with a 37,000
square-foot corrugated steel building, A five-foot side rail spur enters the Webb-Rayo property
from the northwest and extends across the west side to a 10,000 square-foot, steel-framed open
bay located to the south. The Property is situated in an area of relatively low relief and is fairly

flat, with elevations ranging from about 107 feet above mean sea level at the northwest property

corner to about 104 feet above mean sea level at the southeast property corner. The land surface
slopes to the south with a gradient of approximately 12 feet per mile. The Property is located

* approximately %-mile west of the concrete-liied Los Angeles River, which flows due south,

The Rio Hondo River flows into the Los Angeles River approxmately 1.2 mﬂes south of the

Property.
: 2.3 Site History. Prior to the 1950 s, the Property was vacant. By 1953, the Webb-
Firestone property was developed with two small buildings, which con31sted of the current

building configuration. The Webb-Rayo property was developed in 1954 with a large

manufacturing building. By 1957, the two small buildings on the Webb-Firestone property were

joined by a large addition, consisting of the main manufacturing portion of the current structure.”
Addmonal expanswn of buildings on both propertles had occurred by 1960, with the railroad
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spur present by 1966. Few changes to the configuration of the Site have occurred from 1960 to
1992. The Blake Rivet Company (Blake), an aircraft rivet manufacturer, which had been leasing
the Webb-Firestone property prior to Webb of California’s ownership, continued to lease the
property from Webb of California until approximately 1981, when Blake went out of business.
Blake used an above-ground anodizer as part of its rivet manufactunng operation. Wastewater
from the anodizer was coﬂected in floor trenches and directed to a three-stage concrete-made -
clarifiér. The clarifier was located outside jusi to the south of the southern wall of the Webb-
Firestoné property building until it was removed in November 1996. The clarifier reportedly
discharged to the local sewer system. After Blake vacated the Webb-Firestone property, Webb
of California used the property primarily for storage of metal stock for use in manufacttmng at -

the neighboring Webb—Rayo property.

2.3.1 Webb-Firestone Property. Blake used the Webb-Firestone property for the production of
aluminum and stainless steel aircraft rivets from the 1950s until approximately 1980.
Wastewater Discharge Permit No. 5181 from the City of South Gate indicates that wastewater
producing operations were sulfuric acid anodizing, tumbling, and deburring. The raw materials
used included sulfuric acid, alkaline caustic, and chromic acid. Approximately 4,000 gallons of
wastewater was discharged to the sanitary. sewer via a below-ground concrete clarifier from
Blake every day. The below-ground.clarifier was located outside the southeast corner of the
building. The clarifier consisted of three compartments and a sampling box at the point of
discharge to the sanitary sewer. The anodizing operation included tanks containing sulfuric acid
anodize, dichromate seal, DX-34, CH-90, ETCH, and rinse waters. On May 18, 1979, a Notice
of Violation (NOV) was issued to Blake by the Sanitation District of Los Angeles County for
heavy metals discharge [total chromium was detected in the discharge wastewater at a
concentration of 34 milligrams per liter (mg/L)]. In 1981, Permit No. 5181 was voided because
Blake was no longer in business. In 1992, a City of South Gate inspector visited the Site and
reported that all equipment and floor drains were removed and the clarifier had been filled with

sand and concrete.

In 1998, Erler & Kalinowski, Inc. (EKI) performed a Phase II Soil Investigation of the Webb-
Firestone property for Webb of California and noted indications of several below-ground
concrete structures at several locations inside the building. These included a concrete-lined
sump and a shallow, L-shaped concrete-lined drainage trench along the northeasterl§ and
southeasterly walls bounding the anodizing area. The trench drain was observed by EKI to be
partially filled in with sand and gravel.- The trench drain slopes towards a drain located at the
southwest end of the trench and eventially leads underground to the three-stage clarifier located
outside the building. EKI also noted that “rinse tanks” were reportedly located in the southeast
comer of the building. Numerous patches on the concrete floor were observed by EKT in this
area. West of the rinse tank area was a “concrete pit for furnace and quench tank” (according to
_the ‘Pluinbing Plan’ for the property obtained by EKI). No pit was observed by EKI in the
location indicated on the Plumbing Plan, however a large rectangular concrete patch was
observed on the floor in this area. EKI also noted that the concrete floor inside the rest of the
building was in poor condition (pitted, etched, broken, and cracked), with some oil stains noted
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in former machining areas, and had numerous patches where former structures or improvements
may have been located.

In Qctober 1997, Jervis Webb completed 14 soil borings which were sampled to a maximum
depth of ten feet below ground surface (bgs) inside and outside. the building and to a maximum
depth of 20 feet bgs in the vicinity of the clarifier. Volatile organic compounds (V OCS), such as
trichloroethylene (TCE) and tetrachloroethylene (PCE), were detected at maximum
concentrations of 270 milligrams per kilogram (mg/kg) and 140 mg/kg, respectively, in the
general area of the clarifier. Hexavalent chromium was also detected in one boring at a
concentration of 0.88 mg/kg. In December 1997, a soil vapor survey was conducted to identify
potential areas of VOC contamination. TCE and PCE were detected in soil vapor at maximum
concentrations of 25 micrograms per liter (ug/L) and 28 pg/L, respectively. In addition, five
deep soil borings, drilled to depths ranging between 46.5 and 62.5 feet bgs, were completed at
the property to determine the vertical impact of VOCs in soil beneath the clarifier and a.nodxzmg
areas. Elevated concentrations of TCE and PCE were detected in these soil samples.

In 1998, five groundwater monitoring wells (designated MW-1 to MW -5) were installed on the
Property and screened from 40 feet to 70 feet bgs. Groundwater was encountered at
approximately 57 feet bgs, with flow direction to the southeast. The highest VOC concentrations
in groundwater occurs at monitoring well MW-1, with TCE concentrations ranging from 14,253 -
ng/L up to 33,000 pg/L, followed by other VOCs [PCE, cis and trans 1,2-dichloroethene (DCE),
1,1-dichloroethane (DCA), 1,2-DCA, 1,1-DCE, acetone, benzene, xylenes, toluene, and methyl-
ethyl-ketone (MEK)] detected at lower concentrations. PCE concentrations at monitoring well
MW-1 ranged from 48.5 pg/L to approximately 200 pg/L.. Well MW-1 is located just
downgradient of the former clarifier area located on the Webb-Firestone property, suggesting

that contaminants may have been released from the clarifier area to impact groundwater beneath

the Site.

In 1999, EK1 removed the clarifier from the Webb-Firestone property and excavited an area
measuring approximately 15 feet by 11 feet by 8 féet (depth) surrounding the clarifier. The
excavated area was backfilled with approkimately 47 cubic yards of sand. In June 1999, four
soil vapor extraction (SVE) wells and four vapor monitoring probes were installed to extract and
treat VOCs in soil vapor beneath the Webb-Firestone property in the vicinity of the former
clarifier. The SVE systern started operation on March 16, 2000 and ran nearly continuously until
October 2001, removing an estimated total of 177 pounds of VOCs (primarily TCE): the
estimated tota] mass of VOCs in soil. In September 2001, Webb of California drilled five soil
confirmation borings and analyzed for VOCs and metals, TCE was detected in two of the soil
borings at concentrations of 290 micrograms per kilogram (pg/kg) and 630 pg/kg. These
borings were reamed out using 12-inch diameter hollow-stem-augers in an effort to remove
1mpacted soil. Confirmation samples collectéd at the bases of these borings indicated the
‘presence of some residual VOCs and metals, including hexavalent chromium and lead. In
October 2001, Webb of California submitted a Soil Closure Report requesting no further action
(NFA) for the Webb-Firestone property to the Regional Water Quality Control Board (RWQCB)
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in an effort to sell the property. In January 2002, the RWQCB concurred with NFA for soil at
the property, but with the stipulation that Webb of California continue with groundwater
monitoring. Quarterly groundwater monitoring was conducted at the property from March 1998
until June 2001, then reduced to semi-annually until June 2004, when groundwater mohitoring
activities were terminated. However, groundwater VOC concentrations (as last tested in 2004)
were still in exceedance of drinking water MCLs, most nofably for TCE and PCE. In 2006 ‘the

‘Webb-Firestone property was sold to Mr. Jose Ramirez.

232 Webb-Rayo Propertv Webb of California manufacturmg operations were pnmamly
. located on the Webb-Rayo property and included metal fabrication (shearing, bending, sawing,
machining, welding), and painting ope:atlons associated with the manufacture of conveyor ’
systems. Hazardous substances used in the manufacturing process included solvents/thinners
(‘72097 and “Solvent Blend’; or mixtures of alcohols, esters, ketones, toluene, xylene, glycol
ethers, and petroleum distillates in varying concentrations), and paints. Prior to the mid 1980’s,
. 1,1,1-trichloroethane (1,1,1-TCA) was used by Jervis Webb as a solvent to clean fabricated
metal pieces. The 1,1,1-TCA was replaced in the mid 1980’s by naphtha petroleum. The waste
generated from the cleaning activities was containerized in 55-gallon drums and sent to an off-
site treatment facility for disposal. Bechtel Inc. completed a Preliminary Assessment/Site
Inspection of the Site in 1994 in which it noted “A former 8,000-gallon paint and water sump
used during the wet-painting process.” ‘The sump was converted to hold paint filters for a dry-
painting booth in the mid-1980s. In November 1996, EKI removed a 6,500 gallon concrete
containment structure and a 250 gallon open-bottom sump from the property. No petroleum
- hydrocarbons, VOCs, or elevated metals were detected in soil samples collected from directly
beneath the 6,500 gallon tank. A layer of paint, approximately one to two inches thick, was
observed on the gravelly fill soil at the base of the sump.. Soil samples collected direcily beneath
the sump indicated elevated levels of total lead (1,600 mg/kg), with low levels of total chromium
(7.4 to 16 mg/kg) and arsenic (1.6 to 3.1 mg/kg). Inresponse, soil was excavated from beneath -
the sump to a depth of 10 feet bgs for a total of 35 cubic yards removed. Subsequent
confirmation soil sampling indicated no detectable levels of lead present, In addition, one cubic
yard of oil-stained soil was removed from a 15-foot-long section of an unlined utility trench
located near the vicinity of the sump. Elevated concentrations of 1,1-DCA, 1,1,1-TCA, benzene,
and toluene were detected in the excavated soil. Confirmation soil samples contained no VOCs
but petroleum hydrocarbons of middle to heavy distillates were detected in one sample up to
16,000 mg/kg. In 1996, the Los Angeles County Department of Public Works (LACDPW)
issued an NFA letter for the Webb-Rayo property. In 1997, the Webb-Rayo property was sold to

the current owner, Reliable Steel, also a metal fabncator

2.4 Hazardous Substances Found at the Sife. Pursuant to section 102 of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42
U.S.C. section 9602, and Health and Safety Code section 25316, a substance is a "hazardous
substance" if it is listed in 40 Code of Federal Regulations (C.F.R.) part 302.4. Various reports
and documents indicate that TCE, PCE, DCA and DCE were detected in soil, soil vapor, and
ground water at the Site. TCE was detected in groundwater beneath the Site up to a maximum
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concentration of 33,000 pg/I.. PCE was also detected in groundwater at concentrations-around
100 pg/L. Other VOCs frequently detected in groundwater include cis-1,2-DCE, trans-1,2-DCE,
1,1-DCA, and 1,1-DCE. Benzene and toluene were detected but at fewer frequencies than the
others G'roundwater sampling results from the most recent Annual Groundwater Sampling
Report dated July 22; 2004 from Brown and Caldwell, Tnc., show high concentrations of TCE,
- PCE, DCA and DCE at. various locations, Wlth the hzghest conceniratton of TCE at 17,864 ug/L
(monitoring well MW-1), PCE at 985 ug/L cis-1,2-DCE at 740.2 pg/L, and trans-1,2-DCE at
104.2 pg/L.. Heavy metals, including hazardous metals (such as cadmium, lead, mercury, and
hexavalent chromium - which were identified as being present in soils sampled at the Site), were
never analyzed in groundwater during the six years of continuous monitoring of the Site wells,
therefore it is unknown if these hazardous metals exist there in groundwater

2.5 Health Effects. There are hazardous substances identified at the site that are
carcinogenic and/or toxic at certain dosage and exposure. Potential health effects, if any, will be
determined during the health risk assessment afier completion of the Remedial Investigation.

2.5.1 PCE. PCE islisted as a chemical known to the State to cause cancer pursuant to the Safe
Drinking Water aid Toxic Enforcement Act of 1986. Short-term exposure to PCE through
ingestion and inhalation may cause nausea, vomiting, headache, dizziness, drowsiness, and
tremors. Skin contact with PCE causes irritation and blistering. Liver and kldncy toxicity are

long-term effects. .

2.52 TCE. TCE is listed as a chemical known to the State to cause cancer pursuant o the Safe
Drinking Water and Toxic Enforcement Act of 1986. Acute exposure to TCE causes headaches,

'dizziness, vertigo, tremors, irregular heartbeat, fatigue, nausea, vomiting, and blurred vision
TCE vapors may cause irritation of the eyes, nose and throat. Long-term effects may include

liver and kidney damage. -

2.5.3 Cis-1,2-DCE. 1,2-DCE has anesthetic properties at high concentrations. Humans
inhaling high concentrations of the compound may display symptoms of nausea, vomiting,
weakness, tremor and cramps, followed by unconsciousness.

254 1.2-DCA. EPA has found 1,2-DCA to potentially cause the following health effects
when people are exposed to it at levels above the MCL for relatively short periods of time:
central nervous system disorders, and adverse lung, kidney, liver circulatory and gastrointestinal
‘effects. 1,2-DCA has the potential to cause cancer from a lifetime exposure at levels above the

MCL.

2.5.5 Barium. Overexposure to barium compoumds (e.g. as barium chloride, barium nitrate, or
barium sulfate) can irritate the eyes, skin, and upper respiratory system. Skin burns may also
occur, as well as slow pulse, hypokalemia, and extrasystoles. The Merck Index ( 12™Ed., 199,
pg 165, No. 991) states that “All water or acid soluble barium compounds are poisonous! 1
Target organs include the eyes, skin, heart, the respiratory system, and the central nervous
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system.

2.5.6 Cadmium. Potential health affects from an overexposure to cadmium dusts or fumes
include headache, chest pains, fever, nausea, and weakness. Cadmium targets the respiratory
system, kidneys, and blood, and can cause prostate and lung cancer. Chronic inhalation can
cause pulmonary emphysema and chronic bronchitis. Potential toxic. effects due ta chronic
overexposure by inhalation or ingestion are anemia, kidney damage, osteomalacia, and
osteoporosis. Jtai-itai disease is a skeletal disease characterized by progressive bone
demineralization with painful joints and bones associated with a cadmium-induced renal
disorder. It has been attributed to high oral intake of cadmium in food and water.

- 257 Lead. Lead isa k:nown human carcinogen. Lead is also a bioaccumulative substance and
can lead to reproductive-and developmental disorders. Lead poisoning is one of the most
commonly reported occupational diseases among adults due to inhalation of dust and fumes
Some lead compounds are car¢inogenic to lungs and kidneys: Possible exposure pathways
iriclude ingestion and inhalation. Symptoms develop more quickly through inhalation exposure
than ingestion since absorption takes place through the respiratory tract rather quickly, Acute
lead poisoning is most common in children with history of pica; symptoms include anorexia,
‘vomiting, malaise, and convulsions die to increased intracranial pressure, which may lead to
permanent brain damage. Chronic poisoning effects in children include weight loss, weakness

and anemia.

2.5.8 Mercury. Mercury is a known human poison and is readlly absorbed via the respiratory
tract, intact skin, and gastrointestinal tract. Acute effects include severe nausea, vomiting,
abdominal pain, bloody diarthea, and kidney damage. Death usually occurs within 10 days.
Chronic effects include inflammation of the mouth and gums, kidney damage, brain damage and

muscle tremors.

2.5.9 Arsenic. Arsenic is a confirmed human carcinogen producing liver tumors. It is
poisonous by subcutaneous, intramuscular, and intraperitoneal routes. Human systemic skin and

gastrointestinal effects are observed by ingestion. It has some other reproductive effects.

Moutation data is reported.

2.5.10 Chromium. ' Chromium and certain chromzum compounds are listed as known human
carcinogens. Overexposure to chromium metal by inhalation can cause histologic fibrosis of the
lungs. Chromic acid and chromate salts can be irritating to exposed tissues, with toxic effects

inchuding dermatitis, skin ulcers, nasal inflarhimation, perforation of the nasal septum, and lung,
nasal, and paranasal sinus cancer. Target organs include the blood, the respiratory system, liver,

kidneys, eyes, and skin. The most significant groundwater and soil problem typically associated
with the use of chromium is chromium VI, or hexavalent chromitim. Chromium VIis acutely =~
toxic, mutagenic, and carcinogenic in the environment. It is also very soluble, mobﬂe and

moves at essennally the same rate as groundwater .
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2.6 Routes of Exposure.

2.6.1 People working on the site could be exposed to contaminants via dermal contact or via

inhalation of volatile or dust-borne contaminants. Excavation of soil in areas where
contamination exists could expose worketrs to contamination via dermal contact or via mhalanon _

of contamma_ts, either fmm sozl or groundwater

2.6.2 If-contaminated groundwatei‘ migrates, it could potentially result in .
exposure to workers on adjacent parcels to contaminants via inhalation of volatile

contaminants or exposure to contaminants thereof. .

2.7 Public Health and/or Environmental Risk. The public at risk includes those
people who may work in the two buildings located on the Property, those who excavate into
contaminated soil or groundwater, and/or persons who otherwise come into contact with, inhale
or ingest contaminated air, soil or groundwater. For example, workers and site occupants may be
exposed to these chemicals during trenching activities. The hazardous substances found at the
Site include VOCs, which could migrate into indoor air and exposé Site occupants to levels of
these chemicals above those deemed safe, and metals (in particular hexavalent chromium and .
lead), which may have impacted groundwater beneath the Site and may be exposed to workers
performing subterranean work such as trenching or dewatenng Continued migration of
chemicals in soil vapor and groundwater could result in exposure of occupants of property down
gradient of the Site to these chernicals. The extent of contamination in groundwater has not been
delineated and these chemicals may impact groundwater designated by the RWQCB asa

potential drinking water source.

III. CONCLUSIONS OF LAW

3.1 R.espondcnts are responsible parties as defined by Health and Safety Code section
25323.5.

3.2 Each of the substances listed in Section 2.4 is a "hazardous substance" as defined in
Health and Safety Code section 25316.

3.3  There has been a “release” and/or there is a “threatened release” of hazardous
substances listed in Section 2.4 at the Site, as defined in Health and Safety Code section 25320.

3.4  The actual and threatened release of hazardous substances at the Site may present
an imminent and substantial endangerment to the public health or welfare or to the environment.

3.5 Response action is necessary to abate a public mnsance and/or to protect and

preserve the public health
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IV. DETERMINATION

4.1  Based on the foregomg findings of fact and conclusions of law, DTSC hereby
determines that response action is necessary at the Site becatise there has béen a release and/or

there is a threatened release of a hazardous substance.
42  Based on the foregoing findings of fact and conclusions of law, DTSC hereby

determines that there may be an imminent and/or substantial endangerment to the public health
or welfare or to the environment because of the release and/or the threatened release of

hazardous substances at the Site.
V. CONSENT ORDER

Based on the forégoing, IT IS HEREBY AGREED AND ORDERED THAT
Respondents conduct the following response actions in the manner specified herein, and in

accordance with a schedule specified by DTSC as follows:
. ) -

5.1 All response actions taken pursuant to this Order shall be consistent with the
requirements of Chapter 6.8 (commencing with section 25300), division 20 of the Health and

Safety Code and any other applicable state or federal statutes and regulations.

5.1.1 Site Remediation Stratégy. The purpose of this Order is to require for the Site:
implementation of any appropriaté removal actions, completion of a Remedial '
Investigation/Feasibility Study (RI/FS), preparation of a Remedial Action Plan (RAP) or
.Removal Action Workplan (RAW), preparation of California Environmental Quality Act
(CEQA) documents, and Design and Implementation of the remedial actions approved in the
RAP. An overall Site investigation and remediation strategy shall be developed by Respondents
im conjunction with DTSC that reflects program goals, objectives, and requirements. Current
knowledge of the Site contamination sources, exposure pathways, and receptors shall be used in

- developing this strategy.

~ An objective of the Site investigations shall be to identify immediate or potential risks to

public health and the environment and prioritize and implement response acuons using removal

actions and operable units, if appropriate, based on the relative risks at the Site. Respondents
‘and DTSC shall develop and possibly modify Site priorities throughout the course of the
investigations. If necessary for the protection of public health afd the environment, DTSC will
require additional response actions hot specified in this Order to be performed as removal actions
or separate operable units. Removal actions shall be implemented in accordance witha =~
workplan and implementation schedule submitted by Respondents and approved by DTSC.

- ‘ For operable unit remedial ac_tions, DTSC will specify the separate and focused remedial
phase actiirif.ies. to be conducted as RI/FS, RAP or RAW, Design, and Implementation, The
focused activities shall be conducted in accordance with the corresponding remedial phase -
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fequirements specified in this Order, but shall only address the area or problem of the operable
unit.

5.1.2 Remedial Action Obj ectivés. Based on available information, DTSC has preliminarily
determined that the remedial action objectives for the Site shall include: '

(a) Existing and pdfentiél beneficial uses of groundwater shall be protected: The
RWQCB Basin Plan identifies public water supply as a beneficial use of this aquifer.
Therefore, drinking water standards or more conservative values determined by a Risk

Assessment shall be remedial action objectives for this Site.

{(b) The past and the reasonably foreseeable future land use of the Site is industrial.
Therefore, if contamination is left in place that would not allow for unrestricted use after
site remediation activities have been completed then a land use covenant imposing
appropriate limitations on land use shall be executed and recorded. ,

5.1.3 Removal Actions. Respondents shall undertake removal actions if, during the course of

the RTor FS, DTSC determines that they are necessary to mitigate the release of hazardous
substances at or emanating from the Site. DTSC may require Respondents to submit a RAW that
includes a schedule for implementing the workplan for DTSC’s approval. Either DTSC or
Respondents may identify the need for removal actions. Respondents shall 1mplcment the '

followmg removal actions.

5.1.4 Groundwater Momtormg Respondents shall immediately recommence interim
groundwater monitoring in accordance with DTSC's letter, attached as Exhibit C. Groundwater
level measurements shall be conducted monthly, commencing the first Monday of May 2007,
Groundwater sampling shall be conducted on a quarterly basis commencing May 2007. :
Subsequent monitoring shall be conducted until DTSC determines it is appropriate to terminate

monitoring.

5.1.5 Site Remediation Strategy Meeting. Respondents, including the Project Coordinator
(Section 6.1) and Project Engineer/Geologist (Section 6.2), shall meet with DTSC within [20]
days from the effective daté (and concutrent with the development of the RI/FS ‘workplan) of this
Orderto discu_ss the Site remediation strategy. These discussions will include Site risks and
priorities; project planning, phasing and scheduling, remedial action objectives, remedial
‘technologies, data quality objectives, and the RI/FS workplan. Results of the discussions will be

included in the Scoping Document, Section 5.2.2(b) of this Order.

5.2 Remedial Investigation/F easibility Study (RUFS). A RIFS shall be conducted for-
the Site. The RI/FS may be performed as a series of focused RI/FSs, if appropriate, based on
Site priorities. The RIFS shall be prepared consistent with the U.S. Environmental Protection
Agency's "Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA " October 198 8. The pu[pose of the RI/FS is to assess Site conditions and to evaluate

11

002652



alternatives to the extent necessary to select a remedy appropriate for the Site. RI and FS
activities shall be conducted concurrently and iteratively so that the investigations can be
completed expeditiously. Because of the unknown nature of the Site and iterative nature of the

RI/FS, additional data requirements and analyses may be identified throughout the process.
Respondents shall fulfill additional dafa and analysis needs identified by DTSC: these additional
data and zmaiyszs requests will be consgtent with the general scope and obj ecﬁves of this Order

The following elements of the RI/FS process and those deﬁned by DTSC in Section 5.1.4
of this Order shall be preliminarily defined in the initial Site scoping and refined and modified as

additional information is gathered throughout the RI/FS process. -

{a) Conceptual Site Mode! identifying contamination sources, exposure pathways, and
receptors; "

(b) Federal, State and local remedial action objectives including applicable legal
requirements or relevant and appropriate standards;

(c) Project phasing including the identification of removal actions and operable units;
(d) Gen-eral response actions and associated remedial technology types; and

(e) The need for treatability studies.

5.2.1 RUFS Objectives. The objectives of the RI/FS are to:

(a) Determine the nature and full extent of hazardous substance contamination of air,
soil, surface water and groundwater at the Site;

{(b) Identify all actual and potentlal exposure pathways and routes through

environmental media;

(¢) Determine the magnitude and probal;)ﬂity of aetual or potential harm to public health,
_ safety or welfare or to the environment posed by the threatened or actual release of

hazardous substances at or from the Site; '

(d) Identify and evaluate appropriate response actions to prevent or minimize future
releases and mitigate any releases which have already occurred; and '

, (e) Collect and evaluate the information necessary to prepare aRAP.
.5.2.2 RUFS Workplan. Within [30] days from the effective date of this Order Respondents

shall prepare and submit to DTSC for review and approval a detailed RI/FS Workplan and
mplementatmn schedule whlch covers all the-activities necessary to conduct a complete RVFS
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of the Site.
The RUFS Workplan shall include a detailed description of the tasks to be performed,
information or data needed for each task, and the deliverables which will be submltted to DTSC.
Either Respondents or DTSC may 1dcn11fy the need for additional work.

These RI/F S Workplan deliverables are discussed in the remamder of this Section, with a
schedule for implementation, and monthly reports, The RUFS Workplan shall include all the

sections and address each component Jisted below.

(2) Project Management Plan. The Project Management Plan shall define relationships ;
and responsibilities for major tasks and project management items by Respondents, its
contractors, subcontractors, and consultants. The plan shall include an organization chart
with the names and titles of key personnel and a description of their individual

responsibilities.

(b) Scoping Document. The Scoping Document shall incorporate program goals,
program management principles, and expectations contained in the National Contmgency

Plan (NCP) (40 C.F.R. § 300), as amended. It shall include:

(1) A analysis and summary of the Site background and the physical setting. At a
minim_um, the following information is required:

(A) A map of the Site, and if they emst, aetrial photographs and blueprints showing
buildings and structures; :
(B) A description of past disposal practices;

(C) Alist o'f all hazardous substances which wete disposed, discharged, spilled, treated,
stored, transferred, transported, handled or used at the Site, and a description of theu

estimated volumes, concentrations, and characteristics;

(D) A description of the characteristics of the hazardous substances at the Site; and

(E) If applicable, a description of all current and past manufachmng processes which are
or were related to each hazardous substance. »

(2) An analysis and sutamary of prewous response actions including a summary of all
existing data including air, soil, surface water, and groundwater data and the Quahty

| Assurance/Quahty Control (QA/QC) procedures wluch were followed;

(3) Presentatxon of the Conceptual Site Model;
(4) The scope and objectives of RUFS activities;
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(5) Preliminary identification of possible response actions and the data needed for the
evaluation of alternatives. Removal actions shall be proposed, if needed, based on the
initial evaluation of threats to public health and the environment. If remedial actions
involving treatment can be identified, treatability studies shall be conducted during the
characterization phase, unless Respondents and DTSC agree that such studies are

unnecessary as setforth in Section 5.4; and

(6) If applicable, initial presentation of the Site Remediation Strategy.

(c) Field Sampling Plan. The Field Sampling Plan shall include:

(1) Samphng objectives, including a brief descnpnon of data gaps and how the fi eld
sampling plan will address these gaps;

(2) Sample locations, including a map showing these locations, and proposed frequency;
(3) Sample designation or numbering system; ’
(4) Detailed specification of sampling equipment and procedures;

(5) Sample handling and analysis including preservation methods, shipping requirements
and holding times; and

(6) Management plan for wastes generated.

{(d) Quality Assurance Project Plan. The plan shall include:

(1) Project organization and responsibilities with respect to sampling and analysis;
(2) Quality assurance objectives for measurement including accuracy, precision, and
method detection limits. In selecting analytical methods, Respondents shall consider

obtaining detection limits at or below potentially applicable legal requirements or
rélevant and appropriate standards, such as Maximum Contaminant Levels (MCLs) or

Maximum Contaminant Level Goals (MCLGs);

(3) Sampling procedures;
(4) Sample custody procedures and documentation;

(5) Field and laboratory .calibraﬁoﬁ procedures;

(6) Analytical procedures;-
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- (7) Laboratory to be used certified pursuant to Health and Safety Code section 25198;

(8) Specific routine procedures used to assess data (precision, accuracy and
completeness) and response actions;

{9). Reporting procedure for measurement of system performance and data quality;

(10) Data management, data reduction, validation and reporting. Information shall be
accessible to downloading into DTSC's system; and : :

(11) Internal quality control.

~(e) Health and Safety Plan. A,site-specific Health and Safety Plan shall be prepared in
accordance with federal (29 CFR 1910.120) and state (Title 8 CCR Section 5192)
regulations. This plan should include, at a minimum, the following elemcnts

(1) Site Backgroundelstory[Workplan
(2) Key Personnel and Responsibilities
(3) Job Hazard Analysis/Summary;

(4) Employee Training;

(5) Personal Protection;-

(6) Medical Surveillance;

(7) Air Surveillance;

(8) Site Control;

(9) Decontamination;

(10) Contingency Planning;

(11) Confined Space Operations;

(12) Spill Containment;

(13) Sanitation;

(14) Ilumination; and
(15) Other applicable requirements based on the work to be performed.

DTSC’s Interim Draft Site Specific Health and Safety Plan Guidance Document for Site
- Assessment/Investigation, Site Mitigation Projects, Hazardous Waste Site Work Closure,
Post Closure, and Operation and Maintenance Activities (DTSC, December 2000) can be

used as a reference tool.

All contractors and all subcontractors shall be given a copy of the Health and Safety Plan
prior to entering the Site. Any supplemental health and safety plans prepared by any
subcontractor shall also be prepared in accordance with the regulatlons and guidance
identified above. The prime contractor will be responsible for ensuring that all
subcontractor supplemental health and safety plans will foHew these regu]atlons and

guidelines.

002656



(f) Other Activities. A description of any other significant activities which are
appropriate to complete the RI/FS shall be included.

(g) Schedule. A schedule which provides specific time frames and dates for completion
of each activity and report conducted or submitted under the RI/FS Workplan including

therschécjﬁzlesﬁfer Temoval actions and operable unit activities.
5.2.3 RI/FS Workplan hnplementanon Respondents shall implement the approved

RI/FS Workplan.

5.2.4 RI/FS Workplan Revisions. If Respondents propose to modify any methods or
initiates new activities for which no Field Sampling Plan, Health and Safety Plan, Quality
Assurance Project Plan or other necessary procedures/plans have been established, ’Respondents
shall prepare an addendum to the approved plan(s) for DTSC review and approval pnor to

- modifying the method or initiating new activities.

| 5.3 Interim Screening and Evaluation of Remedial Technologies. At the request of
DTSC, Respondents shall submit an interim document which identifies and evaluates potentially
suitable remedial technologies and recommendations for treatability studies.. ,

5.4 Treatability Studies. Treatability testing will be performed by Respondents to
develop data for the detailed remedial alternatives. Treatability testing is required to demonstrate
the implementability and effectiveness of technologies, unless Respondents can show DTSC that
similar data or documentation or information exists. The required deliverables are: a workplan,

a sampling and analysis plan, and a treatability evaluation report. To the extent practicable,
. treatability studies will be proposed and implemented during the latter part of Site :

characterization,

5.5 Remedial Investigation (RI) Report. The RI Report shall be prepared and submitted
by Respondents to DTSC for reviéw and approval in accordance with the approved RI/FS
workplan schedule. The purpose of the RI'is to collect data necessary to adequately characterize
the Site for the purposes of defining risks to public health and the environment and developmg
and evaluatmg effective remedial alternatives. Site characterization may be conducted in one or
more phases to focus sampling efforts and increase the efficiency of the investigation. .

- Respondents shall identify the sources of contamination and define the nature, extent, and
volume of the contamination. Using this mformatlon the contaminant fate and ua.nsport shall be

evaluated. The RI Report shall contain:

(a) Site Physical Characteristics. Data on the physical characteristics of the Site and
. surrounding area shall be collected to the extent necessary to define potential transport
- pathways and receptor populations and to provide sufficient engineering data for
development and screening of remedial action alternatives. ' '
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(b) Sources of Contamination. Contamination sources (including heavily contaminated
media) shall be defined. The data shall include the source locations, type of contaminant,
waste characteristics, and Site features related to contaminant migration and human

exposure.

(c) Nature and Extent of Coniamination. Centaminants shail be identified and the
“horizontal and vertical extent of contamination shall be defined in soil, groundvater,
surface water, sediment, air, and biota. Spatial and temporal trends and the fate and

transport of contaniinatioﬁ shall be evaluated.

5.6 Baseline Health and Ecological Risk Assessment. Respondents shall perform health

~ and ecological risk assessments for the Site that meet the requirements of Health and Safety
Code section 25356.1.5(b). Respondents shall submit a Baseline Health and Ecological Risk

Assessment Report within [60] days from the submittal of the RI Report. The report shall be

prepared consistent with U.S. EPA and DTSC guidance and regulations, including as a

minimum: Risk Assessment Guidance for Superfund, Volume 1; Human Health Evaluation

Manual, December 1989; Superfund Exposure Assessment Manual, April 1988; '

Risk Assessment Guidance for Superfund, Volume 2, Environmental Evaluation Manual, March
1989; Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous
Waste Sites and Permitted Facilities (DTSC, September 1993); and all other related or relevant

* policies, practices and guldelmes of the California Environmental Protection Agency and

policies, practices and guidelines developed by U.S.EPA pursuant to 40 C.F.R. part 300.400 et

seq. The Baseline Health and Ecological Risk Assessment Report shall include the following

coinponents:
(a) Contaminant Identification. Characterization data shall identify contaminants of
concern for the risk assessment process.

(b) Environmental Evaluation. An ecological assessment consisting of:

(1) Identification of sensitive environmerits and rare, threatened, or endangered species
and their habitats; and .

(2) Asappropriate, ecological investigations to assess the actual or potential effects on
the environment and/or develop remediation criteria.

(c) Exposure Assessment. The objectives of an exposure assessment are to identify
actual of potential exposure pathways, to characterize the potentially exposed -~
populations, and to determine the extent of the exposure. Exposed populations may
include industrial workers, residents, and subgroups that comprise a meaningful portion
- of the general population, includihg, but not limited to, infants, children, pregnant ~
women, the elderly, individuals with a history of serious illness, or other subpopulations,
that are identifiable as being at greater risk of adverse health effects due to exposure to
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hazardous substances than the general population.

(d) deici’w_ Assessment. Respondents shall evaluate the types of adverse health or
environmental effects associated with individual and multiple chemical exposures; the

relationship between magnitude of exposures and adverse effects; and related .
uneertainties such as the weaight of evidence for a chémical's potential ca_rcmocemcx‘y in

humans,

(e) Risk Characterization. Risk characterization shall include the potent:al risks of
adverse health or environmental effects for each of the exposure scenarios denved in the

- EXpOSUre & assessment.

57 Feasibility Study (FS) Report. The FS Report shall be prepared and submitted by
Respondents to DTSC for review and approval no later than [60] days from submittal of
the RI Report. The FS Report shall summarize the results of the FS 1ncIud1ng the

follomng

(2) Documentation of al} treaiability studies conducted.

(b) Development of medium specific or operable unit specific remedial action objectives
including legal requirements and other promulgated standards that are relevant,

(c) Identification and screening of general response actions, remedial technologies, and
process options on a medium and/or operable unit specific basis.

(d) Evaluation of alternatives based on the criteria contained in the NCP including:

Threshold Criteria:

(1) Overall protection of human health and the environment.

(2) Compliance with legal reqmrements and other promulgated standards that are

relevant.

Primary Balancing Criteria:
(1) Long-term effectiveness and permanence. -
(2) Reduction of toxicify, mobility, or volume through treatment.

(3) Short-term eﬁecttveness
G Imp]ementablhty based on techmcal and administrative feas1b1hty
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(5) Cost.

Modifying Criteria;

(1) State and local agency acceptance,

2 Commumty acceptance

(e) Proposed remedial actions.

5.8 Public Participation Plan (Community Relations). Respondents shall work
cooperatively with DTSC in providing an opportunity for meaningful public participation in
response actions. Any such public participation activities shall be conducted in accordance with
. Health and Safety Code sections 25356.1 and 25358.7 and DTSC's most current Public

Participation Policy and Guidance Manual, and shall be subject to DTSC's review and approval.

Respondents, in coordination with DTSC, shall conduct a baseline community survey and
develop a Public Participation Plan (PPP) which describés how, under this Order, the public and -

adjoining commuﬁity will be kept informed of activities conducted at the Site and how
Respondents will be responding to inquiries from concerned cmzens Major steps in developing

a PPP are as follows;

(a) Develop proposed list of interviewees;
(b) Schedule and conduct community interviews; and
(c¢) Analyze interview notes, and develop objectives.

Respondents shall conduct the baseline community survey and submit the PPP for
DTSC's review within [40] days of the effectwe date of this Order.

Respondents shall implement any of the public participation support actlvmes ldennﬁed
in the PPP, at the request of DTSC. DTSC retains the right to implement any -of these activities
independently. These activities include, but are not limited to, development and distribution of
fact sheets; public meeting preparations; and development and placement of public notices.

: 5.9 California Environmental Quality Act (CEQA). DTSC must comply with CEQA
insofar as activities required by this Order are projects requiring CEQA compliance. Upon

DTSC request, Respondents shall submit-any information deemed necessary by DTSC to
facilitate compliance with CEQA. The costs incurred by DTSC in complying with CEQA are

response costs and Respondents shall reimburse DTSC for such costs pursuant to Section- 6_ 19.

510 Removal Action Workplan - :
If DTSC determines a removal action is appropriate, Respondents will prepare a Removal

Action Workplan (RAW) in accordance with Health and Safety Code sections 25323.1 and -
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25356.1. The Removal Action Workplan will include:
(a) a description of the onsite contamination;

(b)  the goals to be achieved by the removal action;

(c) an analysis of the alternative options considered and rej ected and the basis for that
' rejection. This should include a discussion for each alternative which covers its

effectiveness, implementability and cost;

(d)  administrative record list; .

(¢)  adescription of the techniques and methods to be used in the removal action,
including any excavating, storing, handhng, transporting, treating, and disposing

of material on or off the s1te,

Sampling and Analys1s Plan with corresponding Quality Assurance Plan to

®
- confirm the effectiveness of the RAW, if applicable;

(g a brief overall description of methods that will be employed during the removal
action to ensure the health-and safety of workers and the public during the
removal action. A detailed community air monitoring plan shall be included if

requested by DTSC.

. In conjunction with DTSC, Respondents shall implement the puBlic review process
specified in DTSC's Public Participation Policy and Guidance Manual. DTSC will prepare a
response to the public comments received. If required, the Respondents shall submit within two

(2) weeks of the request the information necessary for DTSC to prepare this document.

: Following DTSC's finalization of the Responsiveness Summary, DTSC will specify any
* changes to be made in the RAW. Respondents shall modify the document in accordance with
- DTSC's speciﬁcaﬁons and submit a fina]l RAW within [15] days of receipt of DTSC’S comments.

If the proposed removal action does not meet the requirements of Health and Safety Code section
25356.1(h), the Respondents will prepare a Remedial Action Plan (RAP) in accorda.nce with

Health and Safety Code section 25356.1(c) for DTSC review and approval

~ 5,11 Remedial Action Plan (R.AP) No later than [30] days after DTSC approval of the
IS Report, Respondents shall prepare and submit to DTSC a draft RAP: The draft RAP shall be
consmtent with the NCP and Health and Safety Code section 25356.1. The draft RAP public
review process may be combined with that of any other documents required by CEQA The
draft RAP shall be based on and summarize the approved RI/FS Reports and shall clearly set

,forth
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(a) Health and safety risks posed by the conditions at the Site.

(b) The effect of contamination or pollution levels upon present, future, and probable
beneficial uses of contammated, po]luted or threatened resourees.

(c) The effcct of alternatlve rememai actlon' measures on the reasonable availability of
groundwater resources for present, future, ard probable beneficial uses.

- (d) Site specific characteristics, including the potential for offsite mlgratlon of hazardous
- substances, the surface or subsurface soil, and the hydro geologic conditions, as well as

preexisting background contamination levels.

'(e) Cost-effectiveness of alternative remedial action measures. Land disposal shall not
be deemed the most cost-effective mieasure merely on the basis of lower short-term cost.

(f) The potential environmental impacts of alternative remedial action measures,
including, but riot limited to, land disposal of the untreated hazardous substances as
opposed to treatment of the hazardous substances to remove or reduce their volume,

toxicity, or mobility prior to disposal.
(g) A statement of reasons setting forth the basis for the removal and remedial actions

selected. The statement shall include an evaluation of each proposed alternative
submitted and evaluate the consistency of the removal and remedial actions proposed by

the plan with the NCP.

(h) A schedule for implementation of all proposed removal and remedial actions.

In conjunction with DTSC, Resporidents shall implement the public review process
specified in DTSC's Public Participation Policy and Guidance Manual. DTSC will prepare a
response to the public comments received. If required, the Respondents shall submit within two

(2) weeks of the request the information necessary for DTSC to prepare this document

Following DTSC's finalization of the Responsweness Summary, DTSC wﬂl specify any
changes to be made in the RAP. Respondeénts shall modify the document in accordance with
DTSC s specifications and submit a final RAP Wxthm [15] days of receipt of DTSC's comments.

" 5.12 Remedial Design (@[ Within {60] days after DTSC approval of the final RAP,
Respondents shall submit to DTSC for review and approval a RD describing in detail the

technical and operational plans for 1mplementat10n of the final RAP which mcludes the
followmg elements, as apphcable : _
(a) Design criteria, process unit and pipe sizing calculations, process diagrams, and final
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plans and specifications for facilities to be constructed.

(b) Description of equipment used to excavate, handle, and transport contaminated
material.

{c) A field sampling and laboratory analysis plan addressing samph'ng during
implementation and to confirm achievement of the performance objectives of the RAP.

(dy A transportation plan identifying routes of travel and ﬁnal destination of wastes

generated and disposed.

(e} For groundwater extraction.systems: aquifer test results, capture zone calculations
specifications for extraction and performance monitoring wells, and a plan to demonstrate

that capture is achieved. (
(f) Anupdated health and safety plan addressing the implementation activities.

(8) Identification of any necessary permits and agreements.
~ (h) An operation and maintenance plan including any required monitoring.

() A detailed schedule for implementation of the remedial action consistent with the
schedule contained in the approved RAP including procurement, mobilization,
construction phasing, sampling, facility startup, and testing.

() A community air monitoring plan.

5.13 Land Use Covenant. If the approved remedy in the final RAP or final RAW
includes land use restrictions, pursuant to California Code of Regulations, title 22, section
67391.1, the current owner(s) of the Site or a portion of the Sité subject to such restrictions shall
sign and record a Covenant to Restrict Use of Property approved by DTSC within [90] days of .
DTSC's approval of the final RAP or final RAW or as otherwise requested by DTSC.

5.14 Implementation of Final RAP or Final RAW. Upon DTSC approval of the RD or
RAW, Respondeénts shall implement the final RAP or final RAW in accordance with the
approved schedule in the RD or final RAW. Within [30] days of completion of field activities,
Respondents shall submit an Implementation Report documenting the implementation of the

final RAP and RD or final RAW.

"5.15 Operation and Mamtenancc {O&M). Respondents shall comply with all O&M
requlrements in accordance with the final RAP and approved RD or final RAW. Within [30]-
days of the date of DTSC’s request, Respondents shall prepare and submit to DTSC for approval
an O&M workplan that includes an implementation schedule. Respoiidents shall implement the
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workplan in accordance with the approved schedule. Respondents shall enter into an O&M
Agreement, including financial assurance pursuant to California Health and Safety Code section

25355.2, with DTSC Within [30] days of the date of DTSC’s request.

5.16 Five-Year Review. Respondents shall review and reevaluate the remedial action
atter a period-of [5] years from the completion of construction and startup, and every [5] years
thereafter or after completlon of a RAW, if applicable. The review and reevaluation shall be
conducted to determine if human health and the environment are being protected by the remedial
action. Within thirty (30) calendar days before the end of the time period approved by DTSC to
review and reevaluate the remedial action, Respondents shall submit a remedial action review
workplan to DTSC for review and approval, Within sixty (60) days of DTSC's approval of the
workplan, Respondents shall implement the workplan and shall submit a comprehensive report
of the results of the remedial action review. The report shall describe the resulfs of all sample
analyses, tests and other data generated or received by Respondents and evaluate the adequacy of
the implemented remedy in protecting public health, safety and the environment. As a result of
any review performed under this Section, Respondents may be required to perform additional

. work or to modify work previously performed.

5.17 Changes During Implementation of the Final RAP or Final RAW. During the

implementation of the final RAP and RD or final RAW, DTSC may specify such additions,
modifications, and revisions to the RD or final as DT'SC deems necessary to protect public health

and safety or the environment or to implement the final RAP or final RAW.

: 5.18 "Stop Work Order. In the event that DTSC determines that any activity (whether or
not pursued in compliance with this Order) may pose an imminent or substantial endangerment
to the health or safety of people on the Site or in the surrounding area or to the environment,
DTSC may order Respondents to stop further implementation of this Order for such period of
time needed fo abate the endangerment. In the event that DTSC determines that any site
activities (whether or not pursued in compliance with this Order) are proceeding without DTSC
authorization, DTSC may order Respondents to stop further implementation of this Order or
activity for such period of time needed to obtain DTSC authorization, if such authorization is
appropriate; - Any deadline in this Order directly affected by a Stop Work Order under this

Section, shall be extended for the term of the Stop Work Order.

5.19 Emergency Response Act‘ioanotiﬁcation.' In the event of any action or occcurrence
(such as a fire, earthquake, explosion, or human exposure to hazardous substances caused by the
release or threatened release of a hazardous substance) during the course of this Order,

Respbndeﬁts shall immediately take all appropriate action to prevent, abate, or minimize such
emergency, release, or immediate threat of release and shall immediately notify the Project ‘

Manager. Respondents shall take such action in consultation with the Project Manager and in
accordance with all applicable provisions of this Order. Within [7] days of the onset of such an
event, Respondents shall furnish a report to DTSC, signed by Respondents Project Coordinator,
settinig forth the events which occurred and the measures taken in the response thereto. In the
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~event that Respondents fail to take appropriate response and DTSC takes the action instead
Respondents shall be liable to DTSC for all costs of the response action. Nothing in this Section

shall be deemed to limit any other notification requirement to which Respondents may be

subject.
5.20 Discontinuation of Remedial Technology, Any remedial technology employed in
implementation of the final RAP or final RAW shall be left in place and operated by _
Respondents until and except to the extent that DTSC authorizes Respondents in writing to
discontinue, move or modify some or all of the remedial technology because Respondents have
met the criteria specified in the final RAP or final RAW for its discontinuance, or because the
modifications would better achieve the goals of the final RAP or final RAW,

5.21 Financial Assurance. Respondents shaﬂ demonstrate to DTSC and maintain

financial assurance for O&M and monitoring. Respondents shall demonstrate financial
assurance prior to the time that O&M activities are initiated and shall maintain it throughout the

period of time necéssary to complete all required O&M activities. The financial assurance
mechanisms shall meet the requirements of Health and Safety Code section 25355.2. All -
financial assurance mechanisms are subject 1o the review and approval of DTSC.

V1. GENERAL PROVISIONS

6.1 Project Coordinator. Within [10] days from the date this Order is signed by DTSC,

Respondents shall submit to DTSC in -writing the name, address, and telephone number of a
Project Coordinator whose responsibilities will be to receive all notices, comments, approvals,
and other communications from DTSC. Respondents shall promptly notify DTSC of any
change in the identity of the Project Coordinator. Respondents shall obtain approval from DTSC

before the new Project Coordinator performs any work under this Order.

6.2 Project Engineer/Geologist. The work performed pursuant to this Order shall be

under the direction and supervision of a qualified professional engineer or a professional
" geologist in the State of California, with expertise in hazardous substance site cleanups. Within

[15] calendar days from the date this Order is signed by DTSC, Respondents must submit: a) the

name and address of the project engineer or geologist chosen by Respondents and b) in order to

demonstrate expertise in hazardous substance cleanup, the resumé of the engineer or geologist,
and the statement of qualifications of the consulting firm responsible for the work. Respondents
shall promptly notify DTSC of any change in the identity of the Project Engineer/Geologist,
Respondents shall obtain approval from DTSC before the new Project Engineer/Geologist

]jerfonns apy work under this Order.

6.3 Monthly Summary Reports. Within [30] days from the date this Order is 51gned by
DTSC, and on a monthly ba31s thereafter, Respondents shall submit 2 Monthly Summary Report

of its activities under the provisions of'this Order. The report shaH be received by DTSC by the

[ ISth] day of each month and shall describe:
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(a) Specific actions taken by or on behalf of Respondents during the previous calendar
month;
(b) Actions expected to be undertaken during the current calendar month;

(c) All planned activities for the next month;
(d) Any requirements under this Order that were not completed;
(e) ‘Any probiexns or anﬁcipated problems in complying with this Order; and

() All results of sample analyses, tests, and other data generated under this Order during
the previous calendar month, and any 31gmﬁcant ﬁndmgs from these data \

6.4 Ouahtv Assurance/Quality Control (QA/QC). Al samphng and analysis conducted
by Respondents under this Order shall be performed in accordance with QA/QC procedures
submitted by Respondents and approved by DTSC pursuant to this Order.

6.5° Submittals. All submittals and notifications from Respondents required by this

Order shall be sent simultaneously to:

Sayareh Amirebrahimi, Branch Chief
Southern California-Cleanup Operafions Divisicn
Attention; Michel Iskarous [two copies]

Site Mitigationi & Brownfield Reuse Program
Department of Toxic Substances Control

1011 N. Grandview Avenue

Glendale, California 91201

U.S. EPA, Region IX
- Attn: Superfund Program Manager

75 Hawthorne Street
San Francisco, California 94105

6.6 Communications. All approvals and decisions of DTSC made regarding submittals
-and notifications will be communicated to Respondents in writing by the Site Mitigation Branch
Chief, DTSC, or }nsfher designee. No informal advice, guidance, suggestions or comments by -
DTSC regarding reports plans, specifications, schedules or any other writings by Respondents
shall be construed to relieve Respondents of the obhganon to obtain such fonnal approvals as

may be required.
' 6.7 DTSC Review and Approval. (a) All response actions taken pursuant to this Order
shall be subject to the approval of DTSC. Respondents shaH submit all deliverables required by
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this Order to DTSC. Once the deliverables are approved by DTSC, they shall be deemed
incorporated into, and where applicable, enforceable under this Order.

(1) If DTSC determines that any report, plan, schedule or other document
submited for ‘approval pursuant to-this Order fails to comply with this Order or fails to protect

- public health or safety or the environment, DTSC may:

(a) Modify the document as deemed necessary and approve the document as modified; or

(b) Return comments to Respondents with recommended changes and a date by which
Respondents must submit to DTSC a revised document incorporating the recommcnded

changes.

(c) Any modifications, comments or other directives issued pursuant to (a) or (b) above,
are incorporated into this Order. Any noncompliance with these modifications or
directives shall be deemed a failure or refusal to comply with this Order.

6.8 Comphance with Apphcable Laws. Nothing in this Order shall reheve Respondents
from complying with all other applicable laws and regulations, including but not limited to
compliance with all apphcable waste discharge requirements issued by the State Water
Resources- Control Board or a California Regional Water Quality Control Board. Respondents
shall conform all actions required by this Order with all applicable federal, state and local laws

and regulations.

6.9 Respondents Liabilities. Nothing in this Order shall constitute or be construed as a
satisfaction or release from liability for any conditions or claims arising as a result of past,
current or future operations of Respondents. Nothing in this Order is intended or shall be
~ construed to limit the rights of any of the parties with respect to claims arising out of or relating
. to the deposit or disposal at any other location of substances removed from the Site. Nothing in

this Order is intended or shall be construed to limit or preclude DTSC from takihg any action
authorized by law to protect public health or safety or the environment and recovering the cost
- thereof. Notwithstanding compliance with the terms of this Order, Respondents may be requlred
to take further actions as are necessary fo protect public health and the environment. . :

6.10 Site Access. Access to the Site and laboratories used for analyses of samples under
this Order shall be provided at all reasonable times to employees, contractors, and consultants of~
DTSC. Nothing in this Section is intended or shall be construed to limit in any way the right of
entry or inspection that DTSC or any other agency may otherwise have by operation of any law.
DTSC and its authorized representatives shall have the authority to enter and move freely about

-all property at the Site at all reasonable times for purposes including, but not limited to: '
mspectmg records, operating logs, sampling and analytic data; and contracts relating to this Site;

- reviewing the progress of Respondents in carrying out the terms of this Order; conducting such
tests as DTSC may deem necessary; and verifying the data submitted to DTSC by Respondents.
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To the extent the Site or any other property to which access is required for the
implementation of this Order is owned or controlled by persons other than Respondents,
Respondents shall use best efforts to secure from such persons access for Respondents, as well as
DTSC, its representatives, and contractors, as necessary to effectuate this Order. To the extent .

" that any portion of the Sife is controlled by tenants of Respondents, Respondents shall use best -
efforts to secure from such tenants, access for Respondents, as well as for DTSC, its
representatives, and contractors, as necessary to effectuate this Order. For purposes of this
Section, “best efforts” includes the payment of reasonable sums of money in consideration of
access. If any access required to complete the Work is not obtained within forty-five (45) days
of the effective date of this Order, or within forty-five (45) days of the date DTSC notifies
Respondents in writing that additional access beyond that previously secured is necéssary,
Respondents shall promptly notify DTSC, and shall include in that notification a summary of the
steps Respondents have taken to attempt to obtain access. DTSC may, as it deems appropriate,

assist Respondents in obtaining access. Respondents shall reimburse DTSC in obtaining access,

including, but not limited to, attorneys fees and the amount of just compensation

6.11 Site Access for Respondents. The Site oWner Respondents shall grant access to
other Respondents who are in compliance with this Order for the purpose of conducting activities
pursuant to this Order or for activities deemed necessary by DTSC to meet the objectives of this

Order.

6.12 Sampling, Data and Document Availability. Respondents shall permit DTSC and
its authorized representatives to inspect and copy all sampling, testing, monitoring or other data
generated by Respondents or on Respondents” behalf in any way pertaining to work undertaken
pursuant to this Order. Respondents shall submit all such data upon the request of DTSC.

Copies shall be provided within [7] days of receipt of DTSC's written request. Respondents shall
inform DTSC at least [7] days in advance of all field sampling under this Order, and shall allow

DTSC and its authorized representatives to take duplicates of any samples collected by
Respondents pursuant to this Order. Respondents shall maintain a central depository of the data,

reports, and other documents prepared pursuant to this Order.

6.13- Record Retention. All such data, reports and other documents shall be preserved by
Respondents for a minimum of ten years after the conclusion of all activities under this Order. If
DTSC requests that some or all of these documents be preserved for a longer petiod of time,
Respondents shall either comply with that request or deliver the documents to DTSC, or prov:de
DTSC copies of the documents prior to destruction. Respondents shall notify DTSC in ‘writing,

at least six months prior to destroying any documents prepared pursuant to this Order.

, 6.14 Govemmcnt Liabilities. The State of Cahforma shall not be liable for any injuries
- or damages to persons or property resulting from acts or omissions by Respondents, or related

parties specified in Section 6.26, Parties Bound, in carrying out activities pursuant to this Order,
nor shall the State of California be held.as party to any contract entered into by Respondents or
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its agents in carrying out activities pursuant to this Order.

6.15 Additional Actions. By issuance of this Order, DTSC does not waive the right to
take any further actions authorized by law.

- bl6 Ex‘enslorz Rea;»esés ¥ Respondent; are u:aabla to perform any actmty or submlt
any document within the time required under this Order, Respondents may, prior to expiration of

the time, request an extension of the time in writing, The extension request shall include a
justification for the delay. All such requests shall be in advance of the date on which the act1v1ty

or document 18 due

6.17 Extension Approvals. If DTSC determmes that good cause exists for an extension,
it will grant the request and specify a new schedule in writing. Respondents shall comply WIth

the new schedule incorporated in this Order

6.18 Liability for Costs. Respondents are liable for all of DTSC's costs that have been
. incurred in taking response actions at the Site (including costs of overseeing response actions
performed by Respondents) and costs to be incurred in the future.

; 6.19 Pavment of Costs. DTSC may bill Respondents for costs incurred in taking
response actions at the Site prior to the effective date of this Order. DTSC will bill Respondents
quarterly for its response costs incurred after the effective date of this Order. Respondents shall
pay DTSC within sixty [60] days of receipt of any DTSC billing. Any billing not paid within
sixty [60] days is subject to interest calculated from the date of the billing pursuant to Health and
Safety Code section 25360.1. All payments made by Respondents pursuant to this Order shall be
by cashier's or certified check made payable to "DTSC," and shall bear on the face the project
code of the Site (301286) and the Docket number of this Order. Payments shall be sent to:

Department of Toxic Substances Control

Accountmg/Cas}ner
1001 I Street, 21 Floor

P.O. Box 806
Sacramento, California 95812-0806

A photocopy of all payment checks shall also be sent fo the person demgnated by DTSC
to receive submittals under this Order.

~ 620 Severability. The r'eqmrements of this Order are severable, aﬁd'Respondents shall
comply with each and every provision hereof, not\mthstandmg the effecﬁveness of any other

provision. :

 6.21 Incorporation of Plans, Schedules and Reports. AII plans, schedules, reports
specifications and other documents that are submitted by Respondents pursuant to this Order are
incorporated in this Order upon DTSC's approval or as modified pursuant to Section 6.7, DTSC
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Review and Approval, and shall be implemented by Respondents, Any noncompliance with the
documents incorporated in this Order shall be deemed a failure or refusal to.comply with this
Order. .

. 622 Modlﬁcanons DTSC reserves the right to unilaterally modify this Order. Any_
modification to this Order shall be effec tive upon the dafe the modzﬁcatzo:z is signed by DTSC

and shall be deemed incorporated in this Order.

6.23 Time Periods. Unless otherwise spec1ﬁed time periods begm from the cffectwe
date of this Order and "days"-means calendar days.

6.24 Termination and Satlsfactlon Except for Respondents obli gations under Sections

5.15 Operation and Maintenance (O&M), 5.16 Five-Year Review, 5.21 Financial Assurance,
6.13 Record Retention, 6.18 Liability for Costs, and 6.19 Payment of Costs, Respondents’
obligations under this Order shall terminate and be deemed satisfied upon Respondents receipt of
written notice from DTSC that Respondents have ¢omplied with all the terms of this Order.

1625 Calendar of Tasks and Schedules. This Section is merely for the convenience of
listing in one location the submittals required by this Order. If there is a conflict between the
date for a scheduled submittal within this Section and the date within the Section describing the

specific requirement, the latter shall govern.

Calendar of Tasks and Schedules

TASK SCHEDULE
1. Identify Project Coordinator; Within [10] days from the date this Order
Section 6.1; is signed by DTSC.
2. Identify Project Engmeer/Geologlst i ~ Within [15] days from the date this Order
Section 6.2; is signed by DTSC,
3. Submit Monthly Summary Reportts; "Within [30] days from the date this
Section 6.3; Order is signed by DTSC.by DTSC.

4. Attend Site Remediation Strategy Within [20] days from the date this Order
Meeting; Section 5.1.7; is 51gned by DTSC,

5. Submit groundwater level First Monday of specified month.

measurenments;
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Groundwater sampling results;
Section 5.1.5;

6. Submjt’RLffES Workplan; Section 5.2.2..

" 7. Submit interim screening and evaluation
document; Section 5.3;

8. Submit Treatability Studies;
Section 5.4;
9. Submit RI Report; Section 5.5;

10. Submit Baseline Risk Assessment; '
Section 5.6; :

11. Submit FS Report;
Section 5.7;

12. Submit Public Participation Plan;
Section 5.8;

Submit and distribute Fact She’ets;- A

13. Submit Initial Study and Checklist,
Section 5.9;

14. Submmit Draft RAW or Draft RAP:
‘Section 5.10 or 5.11;

Submit information needed to prepare
the Responsiveness Summary;

Submit Final RAP or Final RAW;

15. Submit Remedial Design; _
Section 5.12;

30

Quarterly basis.

Within [30} days of the effective date of

this Order.

As requested by DTSC.

As required during Site cﬁaracfen’zation or
as requested by DTSC. ‘

Per apprdved RI/FS Workplan Schedule.

Within [60 days] or as required from
submittal of RT Report. '

Within [60] days from submittal of R
Report. '

Within {40] days from the date this Order is
signed by DTSC.

For projected or completed key milestones,
as specified in Public Participation Plan or
when requested by DTSC. .

Within [30] days after approval of FS
Report. - :

Within [30] days after approval of FS
Reportt.

Within [10] days of DTSC request. -

Within [15] days of receipt of DTSC's
comments. |
Within [60] days after DTSC's approval of
the Final RAP,
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16.

17.

18.

19.

20.

21.

22,

23.

Land Use Covenant;
Section 5.13;

Submit Implementation Report;
Section 5.14;

Operation and Maintenance
Section 5.15;

Submit O&M plan -
Sign O&M Agreement

Submit Remedial Action Review
Workplan; Section 5.16;

Submit Emergency Response Action
Reéport; Section 5.19;

Provide copies of sampling, data, and
documentation;
Section 6.12;

Provide prior notice before conducting
field sampling;

Maintain central depository of data,
reports, documentation; and -

Provide prior written notice to
DTSC before destroying any
documentation prepared pursuant
to this Order; Section 6.13.

Within [90] days of approval of Final
RAP or Final RAW.

Within [30] days of (,ompletmn of field
activities.

Within [30] days of DTSC’s request.
Within [30] days of DTSC’s request

| Within [30] days before end of five-year

period.
Within [7] days of an emergency response action.

Within [7] days of receipt of DTSC's
request.

Inform DTSC [7] days in advance of
sampling.

Maintain central depository for a
minimum of ten years after conclusion
of all activities conducted pursuantto

thlS Order.

At least six months prior to destroymg any

any documents.

6.26 Parties Bound. This Order applies to and is binding upon Respondents, and its

officers, chrectors agents, employees, contractors, consultants, receivers, trustees,
successors and assignees, including but not- limited to, individuals, partners, and subsidiary and

parent corporations. Respondents shall provide a copy of this Order to all contractors,

subcontractors, laboratories, and‘consultants which are retained to conduct any work performed

wnder this Order, within [15] days after the effective date of this Order or'the date of retaining
their services, whlchever is later. Respondents shall condition any such contracts upon
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. satisfactory compliance with this Order. Notwithstanding the terms of any contract,
Respondents are responsible for compliance with this Order and for ensuring that its subsidiaries

employees, confractors, consultants, subcontractors, agents and attorneys comply with this

Qrder.

, 6.27 Change in Ownership. No change In nwnershlp or corporate or parmersth s‘ams
relating to the Site shall in any way alter Respondents responsibility under this Order. No
conveyance of title, easement, or other interest in the Site, or a portion of the Site, shall affect
Respondents’ obligations under this Order. Unless DTSC agrees that such obligations may be
transferred to a third party, Respondents shall be responsible for and liable for any failure to
carry out all activities required of Respondents by the terms and conditions of this Order,
regardless of Respondents’ use of employees, agents, contractors, or consultants to perform any

such tasks. Respondents shall provide a copy of this Order to any subsequent owners or
successors beforé ownership rights or stock or assets in an corporate acquisition are transferred

6.28. Dispute Resolution. The parties agree to use their best efforts to resolve all disputes
informally. The parties agree that the procedures contained in this Section are the required

administrative procedures for resolving disputes arising under this Order. If Respondents fail to
follow the procedures contained in this Section, it shall have waived its right to further contest
the disputed issue. Respondents reserve their legal rights to contest or defend against any final
decision rendered by DTSC under this Section. Disputes regarding DTSC billings shall follow -

the procedures set forth in Section 6.28.3

6.28.1. Respondents shall first seek resolution with DTSC’s assigned project manager and unit
chief. Ifthe issue is not resolved after review by the unit chief, Respondents shall seek
resolution with the DTSC branch chief by presenting in a letter the issues in dispute, the legal or
other basis for Respondents’ position, and the remedy sought. The branch chief shall issue a-
written decision with an explanation for the decision within thirty (30) business days after recelpt

of the letter from Respondents.

6.282. If Respondents disagree with the branch chief’s decxs1on Respondents may appeal to the
Statewide Cleanup Operations Division Chief. To appeal to the division chief, Respondents
must prepare a letter stating the reasons why the branch chief’s decision is not acceptable.

“Attached to the letter shall be (a) Respondents” original statement of dispute, (2} suppotting
documents, and (3) copies of any responses prepared by the project manager, unit chief, and
branch chief. This letter and attachments shall be sent to the division chief within ten [10]
business days from the date of Respondents’ receipt of the branch chief’s response. The division
chief or designee shall review Respondents’ letter and supporting documents, consider the issues
raised and render a written decision to Respondents within thirty [30] business days of receipt of
Respondents’ letter. The decision of the division chief, or designee, shall constitute DTSC’s

administrative decision on the issues in dispute.

6.28.3. If Respondents dispute a DTSC billing, or any part therecf, Respondents shall notify
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DTSC’s assigned project manager and attempt to informally resolve the dispute with DTSC’s
project manager and branch chief. If Respondents desire to formally request dispute resolution
with regard to the billing, Respondents shall file a request for dispute resolution in writing within
[45] days of the date of the billing in dispute. The written request shall describe all issues in
dispute and shall set forth the reasons for the dispute, both factual and legal. Ifthe dispute
pertains only toa porf.zon of the costs included in the i mvmce Respcﬂden’fs shall pay all costs
which are undisputed in accordance with Section 6.19. The filing of a notice of dispute pursuant
to this Section shall not stay the accrual of interest on any unpald costs pending resolution of the

dispute. The written request shall be sent to:

Specm] Assistant for Cost Recovery and Relmbursement Policy
- Department of Toxic Substances Control

P.0. Box 806 _

Sacramento, California 95812-0806

A copy of the written request for dispute resoiutmn shall also bé sent to the person designated by
DTSC to receive submittals under this Order. A decision on the billing dispute will be rendered
by the Special Assistant for Cost Recovery and Reimbursement Policy or other DTSC designee.

6.28.4. The existence of a dispute shall not excuse, stay, or suspend any other compliance
obligation or deadline required pursuant to this Order.

VII. EFFECTIVE DATE

7. The effective date of this Order shall be the date on which this Order is signed by the

- Parties.
VIII. PENALTIES FOR NONCOMPLIAN CE

8. Bach Respondent may be liable for penalties of up to $25 000 for each day out of
compliance with any term or condition set forth in this Order and for punitive damages up to
three times the amount of any costs incurred by DTSC as a result of Respondent’s(s’) failure to
comply, pursuant to Health and Safety Code sections 25359, 25359.2, 25359.4, and 25367(c).
Health and Safety Code section 25359.4.5 provides that a responsible party who complies with
this Order, or with another order or agreement concerning the same response actions required by
this Order, may seek treble damages from Respondents who fail or refuse to comply with this

Order without suﬂimcnt cause,
IX. SIGNATORIES

" 9. Each undersigned representative of the parties to this Order certifies that he or she is
fully authorized to enter into the terms and conditions of this Order and to execute and legally

bind the Parties to this Order.
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9.1 This Order may be executed and delivered in any number of counterparts, each of
which when executed and delivered shall be deemed to be an original, but such counterparts shall
together constifute one and the same document.

__ITITS HEREBY AGREED AND ORDERED.

DATE:

[Respondent]

DATE: B . :

: Sayareh Amirebrahimi, Branch Chief
Southern California Cleanup Operations Division
Glendale Branch

cc:  Site Mitigation Program
Headquarters, Planning & Policy
Office of Legal Counsel
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Erler &
Kalinowski, Inc.

volume of purged groundwater were recorded on field purge forms (see Appendix E).
Purging at each well was continued until water quality parameters stabilized to within
approximately 10%. Groundwater quality parameters were generally stable after purging
three casing volumes of water from each well, and final turbidity was generally low, between
I and 5 NTU.

2.5. Groundwater Sampling Procedures

Groundwater samples were collected from the new groundwater monitoring wells MW-4 and
MW-5 and previously existing wells MW-1, MW-2, and MW-3 on 5 November 1998. The
depths to groundwater measured in the monitoring wells are provided in Table 3 and the
analytical results for samples of groundwater collected from the wells are provided in Tables
5 and 6. Laboratory reports and Chain-of-Custody forms for groundwater samples are
attached in Appendix F.

Prior to sampling of groundwater, each well was purged of a minimum of three well-casing
volumes of groundwater using a submersible, electric pump. Groundwater purging was
performed by West Hazmat and groundwater samples were collected by EKI. All down-hole
equipment was thoroughly steam cleaned before use at each well.

During purging of groundwater on 5 November 1998, groundwater quality parameters were
recorded by EKI (temperature, pH, conductivity, and turbidity). Water quality monitoring
equipment was calibrated prior to commencement of groundwater purging. For each purge
sample, the time, water quality parameters, and volume of purged groundwater were
recorded on field purge forms (see Appendix E). Purging at each well was continued until
parameters stabilized to within approximately 10%. Groundwater quality parameters were
generally stable after purging three casing volumes of water from each well. Final turbidity
was generally low, between 0.25 and 2.5 NTU (see Appendix E).

Groundwater samples were collected by EKI using a bottom-emptying Teflon® bailer. Prior to
sampling at each well, the bailer was disassembled and each piece of equipment was
thoroughly washed in a non-phosphate detergent solution in water, followed by rinsing with
potable and distilled water. An equipment rinsate blank was collected from the sampling bailer
immediately following sample collection at well MW-2. Monitoring well MW-1 was the last
well sampled on 5 November 1998.

A sample label that included a unique sample identification number, the time, and the date
when the sample was collected was attached to each container. Groundwater samples were
sealed in zip-lock plastic bags and placed in a cooler with ice for temporary storage and
transport to the laboratory. A travel blank, which accompanied the sample bottles from the
laboratory to the Site, was returned to the laboratory unopened. Chain-of-Custody forms
were initiated in the field and included with the samples. Chain-of-Custody forms are
included in Appendix F.

4Q98GW~1.DOC 2-5 13 January 1999
EK1961025.02
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Analytical Results for Samples of Soil

Additional Groundwater Investigation and
Quarterly Monitoring Report for October to December 1998

TABLE

2

Jervis B. Webb Company, 5030 Firestone Boulevard, South Gate, California

NOTES:

Concentration
Boring Sample Depth PCE
Number | Number | (ft. bgs) (ug/kg) {ug/kg)
MW-5 MW-5-21 21 <25
MW-5 MW-5-31 31 <2.5
MW-5 MW-5-41 41 <50
Abbreviations: PCE = tetrachlorosthene

TCE = trichloroethene

ft bgs = feet beneath ground surface
ug/kg = micrograms per kilogram

1. Chemical analyses were performed by Orange Coast Analytical, inc. using EPA Method 8010.

2. Samples from boring MW-5 collected on 28 November 1998.

3. Sample depth is indicated in the sample name. Depth is indicated by the last number separate

a hyphen in each sample description. (i.e. sample MW-5-21 collected at 21 ft bgs.

Page 1 of 1

13 January 1999
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LEGEND
i PIPP Groundwater Sampie Location Erler &
a
Kalinowski, Inc.

Groundwater Monitoring Well
PR Property Line/Boundary CPT GroundWQfer Sdmp"ng Qnd
Monitoring Well Locations

Jervis B. Webb Company
South Gate, Cdlifornia

January 1999

Notes: EKI 961025.02
1. All locations are approximate. Figure 2
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LEGEND ) .
Contour Representmgr the Elevation Erler &
/" of the Groundwater Table in Feet
Above Mean Sea Level (msl) K&““OWSK', lnc_
MW-3  Groundwater Monitoring Well s
‘¢‘(62.61) with Groundwater Elevation (msl) Elev_?;'t?"; 002 fgeog;'gg:'f“:%’fgeg
—--—  Property Line/Boundary
Notes: Jervis B. Webb Company
1. Al locati . South Gate, Cdlifornia
. ocations are agpproximate.
. January 1999
2. Wells MW—4 and MW—5 had not yet been installed on 8 October 1988. EKl 961025.02
Figure 3
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LEGEND ) )
Contour Representmgr the Elevation
/"’ of the Groundwater Table in Feet
Above Mean Sea Level (msl)
MW=3  Groundwater Monitoring Well
(62.61) with Groundwater Elevation (msl)

—~~— Property Line/Boundary

Notes:

1. All locations are approximate.

Erler &
Kalinowski, Inc.

Elevation of the Groundwater
Table on 5 November 1998

Jervis B. Webb Company
South Gate, Cdlifornia

January 1999
EKI 961025.02

Figure 4
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62.25

LEGEND
Contour Representingr the Elevation
/"' of the Groundwater Table in Feet
Above Mean Sea Level (msl)
¢ MW-3  Groundwater Monitoring Well
(62.61) with Groundwater Elevation (msl)

~——~-— Property Line/Boundary

Notes:
1. All locations are approximate.

Erler &
Kalinowski, Inc.

Elevation of the Groundwater
Table on 21 December 1998

Jervis B. Webb Company
South Gate, California

January 1999
EKI 961025.02

Figure 5
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LEGEND
, Erler &
-+- PIPP Groundwater Sample Location

—¢— Groundwater Monitoring Well Ka“"OWSKll Inc-

— ——— Property Line/Boundary Concentrations of[)e?ggggr?:ﬂﬁgg
Groundwater Samples

Jervis B. Webb Company
South Gate, Cadlifornia

Notes: January 1999
1. All locations are approximate. EKI 961025.02
2. Concentrations shown in units of micrograms per liter. Figure 6
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3/4/98 24,000
3/4/98 [25,000(duplicate)
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4/20/92 1,400
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S
(Appro'ximot@/

e e

LEGEND
-¢- Groundwater Monitoring Well Er|er &
%;gg)"' ?é:FéP Groundwater Sompl% Ilﬁ%cotion with Ka“nOWSKl! lnc-
Concentration from Sample ¢ 4ncentrations of Trichloroethene
— --— Property Line/Boundary Detected in Monitoring Well
Notes: Groundwater Samples
1. Al locations are approximate. Jervis B. Webb Company
2. Groundwater sampling at former Dial Corporation wells MW—4 South Gate, Cdlifornia
ond MW-5 performed by Emcon on 20 April 1992 and Erler & January 1999

3.

Kalinowski on 20 May 1398.
PIPP saomples of groundwater collected on 1 and 2 October 1998. EKI 9.61 025.02
TCE = trichloroethene ug/lL. = micrograms per liter Flgure 7
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APPENDIX A

Holguin, Fahan & Associates CPT Test Data and Interpretations
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|- |HOLGUIN, FAHAN & ASSOCIATES, INC.

pow. W N

i, | CONE PENETROMETER TESTING AND DIRECT-PUSH SAMPLING GROUP

16570 Aston Street « Irvine, California 92606 « (949) 442-6665 « FAX (949) 724-0446

Octlober 16, 1998

Mr. Rob Hesse RECEEVED

Erler & Kalinowsld, Inc.
2951 28th Street i 0CY 19 1998

Suite 1020 : |
. ERLER & KALINOWSKI, INC.

Santa Monica, CA 90405
PROJECT NAME: CPT and GW Sampiing at the Webb S,  SANTA MONIGA OFFICE
PROJECTNO.: 96102502

Dear Mr. Hesse:

Enclosed please find copies of the cone penetrometer testing (CPT) data for the above
referenced project along with a copy of the comesponding invoice.

The cone penetfrometer testing conducted for this project consisted of pushing an
insfrumented cone-fipped probe info the ground while simultaneously recording the
resistance to penetration af the cone tip and along the friction sleeve.

The cone penetrometer testing described in this report was conducted in general
accordance with the current ASTM specifications (ASTM D5778-95 and D3441-94) using an
electronic cone penetrometer.

The CPT equipment operated by Holguin, Fahan & Associates, Inc. (HFA) consists of a cone
assembly mounted at the end of a series of hollow sounding rods. A sef of hydraulic rams is
used to continuousty push the cone and rods into the soil af a rate of 20-mm per second
(approximately four feet per minute) while the cone tip resistance and sleeve friction
resistance are recorded every 50-rmm (approximately two inches) and stored in digital form.
A specially designed all wheel drive 23-fon truck provides the required reaction weight for
pushing the cone assembly and is also used to fransport and house the test equipment.

The cone penefrometer assembly used for this project consists of a conical fip and a
cylindrical friction sleeve. The conical tip has g 60° apex angle and a diometer of 35.6-mm
(1.40-inch) resulting in a projected cross-sectional area of 10 cm? (1.5 square inches). The
cylindrical friction sleeve is 133-mm (5.25-inch) In length and has an outside diometer of
35.8-mm (1.41-inch), resulting in a surface area of 150 cm? (23 square inches).

The interior of the cone penetrometer is instrumented with strain gauges that allow
simultaneous measurement of cone fip and friction sleeve resistance during penefration.
Continuous electric signals from the strain gauges are tfransmitied by a shielded cable in the
sounding rods to the PC-based data acquisition hardware in the CPT truck. The sounding log is
also displayed on a monitor,

37 0f 132
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HOLGUIN, Mr. Rob Hesse
* Erler & Kdlinowski, Inc.
o | FAHAN October 16, 1998 - Page 2

shalbaall | 8 ASSOCIATES, INC.

CONE PENETROMETER TESTING AND DIRECT-PUSH SAMPLING GROUP

The CPT data processing is performed using the truck mounted computer based data
acquisition and presentation system. The computer generated graphical logs include cone
resistance, friction resistance, friction ratio, and pore pressure ratio versus depth at a user
selectable scdle.

Soil behavior type interprefations are based on the following reference: Robertson, P.K. and
Campanella, R.C., 1989, “Guidelines for Geotechnical Design using the Cone Penetrometer
Test and CPT with Pore Pressure Measurement.” Soil Mechanics series No. 120, Civil
Engineering Department, University of British Columbia, Vancouver, B.C., V6T 174, September
1989,

Interpretations and ploting has been done using HFA's proprietary data interpretation and
presentation software. It is important 1o note that the data is not averaged. All interpretations
are point interpretations af the comrresponding depth listed.

It is also important to note that the soll behavior type correlations are based on a combination
of theory, field research, research performed under laborafory conditions, and literature
review. The information presented in the tabulated and/or graphical logs should, therefore,
be viewed as a guideline rather than as precise measurements,

Some care is recommended when using the soil behavior type interpretations. If a tabulation
depth happens to fall on a soll layer interface, or a seam of soil differing from the rest of the
layer, the tabulated data can be misleading. The solution to this problem is the proper use of
the graphical CPT logs. The tip and sleeve penetration resistance ogs are the primary source
of profile description; the soil behavior type logs are supplemental. The graphical logs of fip
and sleeve resistance should be examined and layer boundaries delineated in accordance
with the project requirements. The soil behavior fype interpretations are only representative of
the response of the soil 1o the large shear deformations imposed during cone penetration.
This is not necessarily a prediction of grain size distribution. However, it has been found that
the interpreted soil behavior types generally agree well with the soil types defined in
accordance with the grain size distribution methods such as used in the Unified Soil
Classification System.

Limitations

Holguin, Fahan & Associates, Inc. (HFA) presents the attached data in accordance with
ASTM Standards D5778-95 and D3441-94 and generally accepted cone penetrometer testing
practices and standards. The attached data further relates only to the specific project and
location discussed in the data. Judgement may be required to verify the CPT soil behavior
interpretations.

The “Client” may distribute this data or excerpts therefrom provided the following statement is
prominenily displayed and Included with the distribution:
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I HOLGUIN, ~ Mr. Rob Hesse

Erler & Kdlinowski, Inc.
o anan | FAHAN October 16, 1998 - Page 3

shainaal | 8 ASSOCIATES, INC.

CONE PENETROMETER TESTING AND DIRECT-PUSH SAMPLING GROUP

“Nelther CLIENT nor HFA make any guarantee or warranty, express or implied,
regarding this data. THE USE OF THIS INFORMATION SHALL BE AT THE USER'S SOLE
RISK REGARDLESS OF ANY FAULT OR NEGLIGENCE OF THE CLIENT OR HFA.”

Please feel free 1o cdllif you have any questions.

Respectfully subn;;i:»/{

Agrawadl, Ph.D, P.E.
Operatfions Manager & Geotechnical Services Manager
Holguin, Fahan & Associates, Inc.

\Enclosures
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%* *
* CPT INTERPRETATIONS *
¥ *
* SOUNDING : CPT-1 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R¥3 KC/MR *
* DATE/TIME: 10-01-98 06:49 *
%* *
AR IR R AR R R A AR A AR R AR R AR AR R AR R AR R AR AR R R AR AR R AR R AR A A AR R AT AA AR R AR
PAGE 1 of 4
DEPTH DEPTH TiP FRICTION SOIL BEHAVIOR TYPE N{60) H1(60) Dr Su PHI
RESISTANCE  RATIO
{m} (ft) {tsf) (%) (X} (tsf) (Degrees)
150 49 .00 .00 0 0 .0
300 98 .00 .00 0 0 .0
450 1.48 56.21 2.99 SANDY SILT to CLAYEY SILT 22 36 3.7
600 1.97 46,72 2.03 SANDY SILT to CLAYEY SILT 19 30 3.1
750 2.46 33.93 3.27 CLAYEY SILT to SILTY CLAY 17 27 2.3
900 2.95 18.21 3.79 CLAY to SILTY CLAY 12 19 1.2
1.050 3.44 32.87 2.56 SANDY SILT to CLAYEY SILT 13 21 2.2
1.200 3.94 37.33 3.16 CLAYEY SILT to SILTY CLAY 19 30 2.5
1.350 4.43 3.3 2.97 CLAYEY SILT to SILTY CLAY 16 25 2.1
1.500 4.92 27.72 2.67 CLAYEY SILT to SILTY CLAY 14 22 1.8
1.650 5.41 28.72 2.54 CLAYEY SILT to SILTY CLAY 14 23 1.9
1.800 5.91 33.21 2.83 CLAYEY SILT to SILTY CLAY 17 27 2.2
1.950 6.40 39.64 2.52 SANDY SILT to CLAYEY SILT 16 25 2.6
2.100 6.89 59.55 2.22 SAMDY SILT to CLAYEY SILT 24 38 1.9
2.250 7.38 80.73 2.06 SILTY SAND to SANDY SILY e7 41 70 43.5
2.400 7.87 98.02 1.80 SILTY SAND to SANDY SILY 33 49 76 44.0
2.550 8.37 66.81 2.16 SILTY SAND to SANDY SILT 22 32 65 42.0
2.700 8.85 40,26 2.68 SANDY SILT to CLAYEY SILT 16 23 2.7
2.850 9.35 50.82 2.54 SANDY SILT to CLAYEY SILT 20 28 3.4
3.000 Q.84 16.1¢ 2.04 CLAYEY SILT to SILTY CLAY 8 " 1.2
3.150 10.33 17.04 1.94 CLAYEY SILT to SILTY CLAY @ 11 1.3
3.300 10.83 35.37 2.52 SANDY SILT to CLAYEY SILT 16 18 2.3
3.450 11.32 5%.00 3.15 SAKDY SILT to CLAYEY SILT 24 29 3.4
3.600 11.81 29.68 3.54 CLAYEY SILT to SILTY CLAY 15 18 1.9
3.750 12.30 101.53 2.35 SILTY SAND to SANDY SILT 34 40 72 42.0
3.900 12.80 102.82 2.77 SANDY SILT to CLAYEY SILT 41 48 6.0
4,050 13.29 24.28 G .41 CLAY to SILTY CLAY 16 19 1.6
4,200 13.78 9.54 2.31 CLAY to SILTY CLAY é 7 7
4,350 14.27 24.92 2.77 CLAYEY SILT to SILTY CLAY 12 14 1.6
4.500 14.76 31.38 3.57 CLAYEY SILT to SILTY CLAY 16 17 2.0
4.650 15.26 42.53 2.87 SANDY SILT to CLAYEY SILT 17 18 2.8
4.800 15.75 38.86 3.73 CLAYEY SILT to SILTY CLAY 19 20 2.2
4,950 16.264 53.39 2.72 SANDY SILT to CLAYEY SILY 21 22 3.5
5.100 16.73 61.76 3.19 SANDY 'SILT to CLAYEY SILT 25 25 3.6
5.250 17.22 28.02 4.68 CLAY 28 28 1.6
5.400 17.72 83.34 3.02 SANDY SILT to CLAYEY SILT 33 33 4.8
5.550 18.21 46.16 3.53 CLAYEY SILT to SILTY CLAY 23 23 2.7
5.700 18.70 16.87 2.55 CLAYEY SILT to SILTY CLAY 8 8 1.1
5.850 19.19 12.02 4.24 CLAY 12 11 7
6.000 19.69 16.72 3.35 CLAY to SILTY CLAY 11 10 1.0
6.150 20.18 16.17 3.03 CLAYEY SILT to SILTY CLAY 8 8 1.0

ToOP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(6O) = EQUIVALENT SPT VALUE (60% Energy)

N1{60) = OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE (60% Energy)
Dr = OVERBURDEMN NORMALIZED EQUIVALENT RELAVIVE DENSITY

Su = OVERBURDEN NORMALIZED UNDRAINED SHEAR STRENGTH

PH1 = OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1988.
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PAGE 2 of 4
SOUNDING : CPT-1

DEPTH DEPTH Tip FRICTION SOIL BEHAVIOR TYPE N(60) RI(50) br Su PHI
RESISTANCE RATIO
(m) {ft) (tsf) (%) (%} (tsf) (Degrees)

5.300 20.67 11.85 3.04 CLAY to SILTY CLAY 8 7 7

6.450 21.16 10.71 2.61 CLAY to SILTY CLAY 7 [ 8

6.600 21.65 28.40 3.49 CLAYEY SILT to SILTY CLAY 14 13 1.8

6.750 22.15 21.65 4.80 CLAY 22 19 1.4

6.900 22.64 13.45 3.20 CLAY to SILTY CLAY 9 8 .8

7.050 23.13 45.72 3.06 CLAYEY SILT to SILTY CLAY 23 20 3.0

7.200 23.62 61.57 31.96 CLAYEY SILT to SILTY CLAY 31 26 3.5

7.350 24.11 102.61 3.00 SANDY SILT to CLAYEY SILT 41 35 6.0

7.500 24 .61 123.07 3.10 SAMDY SILT to CLAYEY SILT 49 41 7.2

7.650 25.10 &47.56 3.4%9 CLAYEY SILT to SILTY CLAY 34 28 3.9

7.800 25.59 12.26 4,32 CLAY 12 10 .7

7.950 26.08 12.40 6.03 CLAY 13 10 .7

8.100 26.57 30.74 £.55 CLAY to SILTY CLAY 20 17 1.7

8.250 27.07 15.25 2.36 CLAYEY SILT to SILTY CLAY 8 é 1.1

8.400 27.56 11.88 3,79 CLAY 12 9 .7

8.550 28.05 13.38 3.3 CLAY to SILTY CLAY 9 7 .8

8.700 28,54 10.96 3.47 CLAY 1" 9 .6

8.850 29.04 13.28 3.46 CLAY to SILTY CLAY 9 7 .8

9.000 29.53 15.57 3.08 CLAY to SILYY CLAY 10 8 .9

9.150 30.02 19.33 3.26 CLAYEY SILT to SILTY CLAY 10 7 1.2

9.300 30.51 28.09 3.77 CLAY to SILTY CLAY 19 14 1.8

9.450 31.00 36.24 3.50 CLAYEY SILT to SILTY CLAY 18 14 2.3

2.600 31.5¢0 78.05 2.59 SANDY SILT to CLAYEY SILT 31 23 5.1

?.750 31.99 108.45 2.7% SANDY SILT to CLAYEY SILT 43 32 6.3

2.900 32.48 161.75 2.66 SILTY SAND to SANDY SILT &7 35 48 38.5
10.050 32.97 165.14 2.74 SILTY SAND to SANDY SILY 55 40 72 39.5
10.200 33.46 173.70 2.98 SILTY SAND to SANDY SILT 58 42 73 39.5
10.350 33.96 187.83 2.80 SILTY SAND to SANDY SILT 63 45 7= 39.5
10.500 34.45 211.11 2.74 SILTY SAND to SANDY SILT 70 50 79 40.5
10.650 34.94 197.90 2.68 SILTY SAND to SANDY SILT 66 &7 77 40.0
10.800 35.43 206.07 2.89 SILTY SAND to SANDY SILT &9 48 77 40.0
10.950 35.93 238.58 3.01 SILTY SAND to SANDY SILT 80 55 81 41.0
11.100 36.42 232.40 3.06 SILTY SAND to SANDY SILT 77 54 81 40.5
11.250 36.91 205.52 2.85 SILTY SAND to SANDY SILT 69 47 77 39.5
11.400 37.40 184.60 2.67 SILTY SAND to SANDY SILT 62 42 - 74 39.0
11.550 37.89 74.36 .21 CLAYEY SILT to SILTY CLAY 37 25 4.2

11.700 38.39 20.37 2.21 CLAYEY SILT to SILTY CLAY 10 7 1.5

11.850 38.88 40.98 3.5 CLAYEY SILT to SILYY CLAY 20 14 2.6

12.000 39.37 54.77 3.72 CLAYEY SILT to SILTY CLAY 27 18 3

12.150 39.86 B88.65 3.44 SANDY SILT to CLAYEY SILT 35 23 5.1

12.300 40.35 64.58 3.62 CLAYEY SILT to SILTY CLAY 32 21 3.7

12.450 40.85 82.41 3.28 SANDY SILT to CLAYEY SILT 33 22 4.7

12.600 4%1.34 97.85 2.51 SILTY SAND to SANDY SILT 33 21 54 36.5
12.750 461.83 93.06 3.52 SANDY SILT to CLAYEY SILT 36 23 5.2

12.900 42.32 30.59 4.32 CLAY to SILTY CLAY 20 13 1.7

13.050 42.81 37.54 4.21 CLAY to SILTY CLAY 25 16 2.1

13.200 43.31 62.82 2.80 SANDY SILT to CLAYEY SILT 25 16 4.0

13.350 43.80 51.20 3.6% CLAYEY SILT to SILTY CLAY 26 16 2.9

13.500 44 .29 99.70 3.04 SANDY SILT to CLAYEY SILT 40 25 5.7

13.650 44 .78 52.05 3.94 CLAYEY SILT to SILTY CLAY 26 16 2.9

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (&0% Energy)

N1(60) = OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE (60% Energy)
Dr = OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY

Su = OVERBURDEN NORMALIZED UNDRAINED SHEAR STRENGTH

PHI = OVERBURDEN MORMALIZED EQUIVALENT FRICTION ANGLE

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989,
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PAGE 3 of 4
SOUNDING : CPT-1

DEPTH DEPTH Tip FRICTION SOIL BEHAVIOR TYPE K(60) N1(60) br Su PHI
RESISTANCE RATIO
{m) (fo) (tsf) (%) (%y (tsf) (Degrees)

13.800 45.28 119,69 2.97 SANDY SILT to CLAYEY SILY 48 30 6.9

13.950 65,77 115.49 3.07 SANDY SILT to CLAYEY SILT &6 29 b6.6

14.100 46.26 41.36 5.32 CLAY 41 26 2.3

14.250 46.75 20.29 3.84 CLAY to SILTY CLAY 14 8 1.2

14.400 Y- 26.94 4.05 CLAY to SILTY CLAY 18 1 1.6

14.550 47.74 38.9% 4.06 CLAYEY SILT to SILTY CLAY 19 12 2.1

14.700 48.23 21.18 4.01 CLAY to SILTY CLAY 14 g 1.2

14.850 48,72 .73 3.36 SANDY SILT to CLAYEY SILT 32 20 4.5

15.000 49.21 120.44 3.19 SANDY SILT to CLAYEY SILT 48 0 6.9

15.150 49.70 68.62 4.72 CLAY to SILTY CLAY 46 28 3.9

15.300 50.20 e7.32 5.42 CLAY 27 17 1.6

15.450 50.69 66.64 4 .49 CLAYEY SILT to SILTY CLAY 33 20 1.7

15.600 51.18 52.79 3.94 CLAYEY SILT to SILTY CLAY 26 16 2.9

15.750 51.67 4£1.47 3.06 CLAYEY SILT to SILTY CLAY 21 13 2.6

15.900 52.17 58.89 3.33 CLAYEY SILT to SILTY CLAY 29 18 3.3

16.050 52.66 56.68 3.95 CLAYEY SILT to SILTY CLAY 28 17 3.2

16.200 53.15 26.36 3.07 CLAYEY SILT to SILTY CLAY 13 8 1.6

16.350 53.64 28.21 3.44 CLAYEY SILT to SILTY CLAY 14 ] 1.7

16.500 54.13 27.4% 3.56 CLAYEY SILT to SILTY CLAY 14 8 1.6

16.650 54,63 92.12 3.19 SANDY SILY to CLAYEY SILT 37 22 5.2

16.800 55.12 70.60 3.24 SANDY SILT to CLAYEY SILT 28 17 4.0

16.950 55.61 29.47 4.78 CLAY 29 18 1.5

17.100 56.10 72.72 3.81 CLAYEY SILT to SILTY CLAY 36 22 &1

17.250 56.59 61.33 3.88 CLAYEY SILT to SILTY CLAY 3 18 3.4

17.400 57.09 59.08 &.15 CLAYEY SILT to SILTY CLAY 30 18 1.3

17.550 57.58 82.41 4,00 CLAYEY SILT to SILTY CLAY 41 26 4.7

17.700 58.07 99.49 3.58 SANDY SILY to CLAYEY SILT 40 23 5.7

17.850 58.56 44 5% 4.04 CLAYEY SILT to SILTY CLAY 22 13 2.4

18.000 59.06 51.09 2.90 SANDY SILT to CLAYEY SILT 20 12 3.2

18.150 59.55 3%.28 5.02 CLAY 39 23 2.1

18.300 60.04 99.57 3.32 SANDY SILT to CLAYEY SILT 40 23 5.7

18.450 60.53 92.95 4.01 CLAYEY SILT to SILTY CLAY 46 27 5.3

18.600 61.02 72.66 3.99 CLAYEY SILT to SILTY CLAY 34 21 4.1

18.730 61.52 57.47 3.78 CLAYEY SILT to SILTY CLAY 29 17 3.2

18.900 62.01 45.17 4.12 CLAYEY SILT to SILTY CLAY 23 13 2.4

19.050 62.50 128.08 2.98 SANDY SILT to CLAYEY SILT 51 30 7.3

19.200 62.99 154.02 2.96 SANDY SILT to CLAYEY SILT &2 36 8.8

19.350 63.48 110.90 4£.30 *YERY STIFF FINE GRAINED 100 &4

19.500 63.98 174.06 3.23 SANDY SILT to CLAYEY SILT 70 40 10.0

19.650 64 .47 206.24 2.97 SILTY SAND to SANDY SILT &9 39 72 38.5
19.800 64.96 213.89 2.4%9 SILTY SAND to SANDY SILT 71 41 73 8.5
19.950 65.45 197.81 2.65 SILTY SAND to SANDY SILT 66 38 70 38.0
20.100 65.94 178.61% 3.08 SANDY SILY to CLAYEY SILT 71 41 10.3

20.250 66.44 220,44 2.38 SILTY SAND to SANDY SILY 73 42 73 38.5
20.400 66.93 247.91 2.43 SILTY SAND to SANDY SILT a3 47 77 39.0
20.550 67.42 187.12 2.28 SILTY SAND to SANDY SILT &2 35 69 38.0
20.700 67.91 146.38 2.02 SILTY SAND to SANDY SILT 49 28 62 37.0
20.850 68.41 172.70 1.94 SILTY SAND to SANDY SILT 58 32 66 18.0
21.000 68.90 258.61 1.72 SAND to SILTY SAND 65 36 78 39.0
21.150 69.39 172.10 1.63 SAND to SILTY SAND 43 24 66 38.0

®*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WY = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

M(60) = EQUIVALEMT SPT VALUE (&0% Energy)

N1({60) = OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE (&0% Energy)
Dr = OVERBURDEN MORMALIZED EQUIVALENT RELATIVE DENSITY

Su = OVERBURDEN NORMALIZED UNDRAINED SHEAR STRENGTH

PHI = OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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®#INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
*SAND to CLAYEY SAND
*SAND to CLAYEY SAND
SANDY SILT to CLAYEY SILT
SANDY SILY to CLAYEY SILT
CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
CLAY to SILTY CLAY
CLAY to SILTY CLAY
SILTY SAND to SANDY SILT
*YERY STIFF FINE GRAINED
CLAY
SANDY SILT to CLAYEY SILY
CLAY
CLAY to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY
CLAY to SILTY CLAY
CLAY
CLAYEY SILT to SILTY CLAY
*SAND to CLAYEY SAND
*SAND to CLAYEY SAND
*SAND to CLAYEY SAND
*VERY STIFF FINE GRAINED
SANDY SILT to CLAYEY SILT
*VERY STIFF FINE GRAINED
CLAY to SILTY cCLay
®SAND to CLAYEY SAND
*SAND to CLAYEY SAND
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100

62
20
16
18
16
27
54
85
94
93
100

100
47
92
93

Interpretations based on: Robertson and Campanella, 1989.
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SOIL BEHAYICR TYPE
FRICTION RATIO TIP RESISTANCE (GC) ——
(F§/GC) (PERCENT! TONS/SQ FT CROANIC INCRERSING GRAIN SIZE
8 4 o o 200 400 MATLS. CLAY SILT  SAND  GRAVEL
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TOP 1.0 FT IS DISTURBED SOTL
TIP RESISTANCE NCT CORRECTED FOR END AREA EFFECT
ASSUMED TOTAL UNIT WT = 11B PCF ASSILMED DEPTH OF WATER TABLE = 43.0 FT
SOIL BEHAVIOR TYPE INTERPRETATIONS BAGED OM: CUIDELINES FOR CEOTECHNIOAL DESION USING THE CPT AND [=a t1
SOIL MECHANICS SERIES =120. UNMIVERSITY OF BRITISH COLLMBIA, SEPTEMBER 1968. BY P.K. ROBERTSON AMD R.G. COMPRNELLA, i
CONE PENETRATION TEST SOUNDING NUMBER: CPT-1 (1 OF 2
PROJECT NAME EKI /WEBB CONE/RIG : 473/Ru3 KC/MR *— |":'|
PROJECT NUMBER : 98-E623 DATE/TIME: 10-01-98 0B :49 m“-‘ A
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SOIL BEHAVIOR TYPE
FRICTION RATIOC TIF RESISTANCE (QC) INCRERSING GRRIN SIZE oo it
(FE/QC) (PERCENT! TONS/SQ FT CROANIC
5 4 - 200 400 MATLS. CLAY SILT  SAND  ORAVEL
EO ) S . /! I i i i 1 L i i SD
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W ] i -
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100 100
105 105
110 i 110
118 115
120 120
TIP RESISTANCE NOT CORRECTED FOR END AREA EFFECT
RASSUMED TOTAL UNIT KWT = 115 PCF ASEIMED DEFTH OF WATER TABLE = 43.0 FT
SOIL BEHAVIOR TYRPE INTERPRETATIONS BRGED ON: CUIDELIMNES FOR CEOTECHNICAL DESION USING THE CFT OND CRTU.
SOIL MECHANICS SERIES =120, UNIVERSITY GF BRITISH CILIMBIA, SEPTENBER 1989, BY P.K. ROBERTSON AND R.0. CRMPAELLR.
CONE PENETRATION TEST SOUNDING NUMBER: CPT-1 (2 CF 2
PROJECT NAME EKI/WEBB CONE/RIG : 473/Re3 KC/MR ——*— 'I-TI
B,
PROJECT NUMBER : 98-E623 DATE/TIME: 10-01-98 06:49 el A
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CONE PENETRATION TEST

L
%
E
* SOUNDING :
* PROJECT :
* DATE/TIME:
k.

CPT-2
EKI/WEBB

10-01-98 14:18

PROJECT WNo.:
CONE/RIG :

98-E623
473 /R#3 KC/MR

* A % ¥ & ¥ %

hhdddhhh kbl dhkhddhhddhhddhhhbhhdddhehhhhdhdthhh kbt itk th b hhhhrhhik

DEPTH DEPTH
{m) (ft)
. 150 49
.300 .98
.4650 1.48
600 1.97
750 2.46
900 2.95

1.050 3.44

1.200 3.94

1.350 4.43

1.500 4.92

1.650 5.41

1.800 5.91

1.950 6.40

2.100 6.89

2.250 7.38

2.400 7.87

2.550 8.37

2.700 8.86

2.850 9.35

3.000 .84

3.150 10.33

3.300 10.83

3.450 11.32

3.600 11.81

3.750 12.30

3.900 12.80

4,050 13.29

4.200 13.78

4,350 14.27

4.500 14.76

4,650 15.26

4,800 15.75

4.950 16.24

5.100 16.73

5.250 17.22

5.400 17.72

5.550 18.21

5.700 18,70

5.850 19.1%9

6.000 19.69

6.150 20.18

TiP

RESISTANCE

(tsf)

At R
u
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2.39
1.62
1.52
1.82
1.71
1.463
2,52
2.20
2.7
2.29

TOP 1.0 ft 1S DISTURBED SOIL
*INDICATES QVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft
N(60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

SOIL BEHAVIOR TYPE

SILTY SAND to SANDY SILT

SANDY SILT to CLAYEY
SAND to SILTY SAND
SAND to SILTY SAND
SAND to SILTY SAND
SAND to SILTY SAND
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILY to CLAYEY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY

SILT

SILT
SILT
SILT
SILT
SILT
SILT
CLAY
SILY

SILTY SAMD to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT

SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY

SILY
CLAY
SILT

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILY
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT

SAND to SILTY SAND

SANDY SILT to CLAYEY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
SAHDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY

SILY

CLAY
SILT
SILTY
CLAY
CLAY
SILT
CLAY
SILT
SILTY
SILT

O N W O g

11
10
13
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SOUNDING : CPT-2
DEPTH DEPTH TIP FRICTION COME PORE
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) (%) {tsf)
6.300 20.67 42.3 2.04 3. 12
6,450 21.16 12.1 3.23 2.24
6.600 21.65 8.8 3.51 2.39
6.750 22.15 12.2 2.37 3.05
6,900 22.64 32.0 2.03 4.56
7.050 23.13 27.2 2.72 4,29
7.200 23.62 15.3 2.68 3.75
7.350 2411 19.4 2.17 5.21
7.500 24 .61 29.9 1.94 6.09
7.650 25.10 31.6 2.43 4.35
7.800 25.59 49.3 2.09 4.43
7.950 26.08 82.9 1.56 5.79
8.100 26.57 26.2 4. 46 2.18
8.250 27.07 48.7 2.24 3.69
8.400 27.56 14.6 4.24 1.88
8.330 28.05 14.3 2.30 1.77
8.700 28.54 12.0 2.534 1.92
8.850 29.04 10.7 1.96 2.41
%.000 29.53 11.5 2.43 3.09
9.150 30.02 11.0 3.72 3.78
9.300 30.51 12.6 2.38 4.73
9.450 31.00 16.9 1.96 7.16
$.600 31.50 19.6 1.89 8.16
9.750 31.99 24.7 3.65 6.31
9.900 32.48 53.3 3.68 12.44
10.050 32.97 36.7 3.46 7.05
10.200 33.46 45.9 2.98 12.85
10.350 33.96 133.2 1.28 8.15
10.500 34.45 158.8 1.30 3.77
10.650 54.94 174.6 1.19 2.80
10.800 35.43 196.6 1.21 1.51
10.950 35.93 202.3 1.21 1.73
11.100 36.62 197.0 1.08 1.79
11.250 36.91 208.5 1.05 1.27
11.400 37.40 207.5 1.16 1.25
11.550 37.89 231.6 1.30 1.23
11.700 38.39 210.7 1.20 .79
11.850 38.88 168.8 1.38 .70
12.000 39.37 46.5 2.09 .25
12.150 39.86 54.3 1.55 .21
12.300 40.35 84.6 2.42 .91
12.430 40.85 139.6 1.58 3.65
12.600 41.34 199.9 1.14 8.86
12.750 41.83 170.2 1.80 4.37
12.900 42.32 154.3 1.5¢ 4.74
13.050 42.81 87.4 2.76 2.73
13,200 43.31 48.0 3.42 3.31
13.350 43.80 84.9 2.97 5.33
13.500 44,29 127.9 1.67 13.61
13.650 44.78 149.1 1.54 17.76

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(&0) = EQUIVALENT SPT VALUE (60% Energy)

SOIL BEHAVIOR TYPE

SANDY SILT to CLAYEY
CLAY to SILTY CLAY
CLAY

CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
SILTY SAND to SANDY S
CLAY to SILTY CLAY
SANDY SILT to CLAYEY
CLAY

CLAYEY SILT
CLAYEY SILT
CLAYEY SILY
CLAYEY SILT
CLAY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
SANDY SILT tao CLAYEY
CLAY to SILTY CLAY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
SAND to SILTY SAND
SAND to SILTY SAND
SAND to SILTY SAND
SAND to SILTY SAND
SAND to SILTY SAND
SAND
SAND
SAND
SAND
SAND
SAND to SILTY
SANDY SILT to
SILTY SAND to
SILTY SAND to
SAND to SILTY
SAND

SAND to SILTY
SAND to SILTY SAND
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
SILTY SAND to SANDY S
SAND to SILTY SAND

to SILTY
to SILTY
to SILTY
to SILTY

to SILTY SAND
SAND
CLAYEY
SANDY §
SANDY S

SAND

SAND

Inr
SILY

CLAY
CLAY
CLAY
CLAY

CLAY
CLAY
SILT

CLAY
CLAY
SILT

SILY
ILT
ILT

SILT
CLAY
SILY
LT
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SOIL BEHAVIOR TYPE
FRICTION RATIO TIP RESISTANCE (GC)
(FS/QC) (PERCENT) TONS/SQ FT INCREASING GRAIN SIZE e
CROANIC
g 4 g o 200 400 MATLS. cLAY SILT  SAMD  GRAVEL
U i 1 i i 1 1 i 3 1 E 3 1 U
5 é ? j_: &
10 — - 10
) e i
1S \é ;“'b 15
: ™ g k—ﬂ‘_“:: -
25 25
R — -
& 1 1 = - 3
Z =0 - —— 30
I h - -
] i g —= g
W “1 - m
a } "'“-a—.»-__i r -
35 < 35
] J i ,; :
) 2 ? )
45 .f_g 45
3 = :
- - .q———‘_‘— -
i L C
50
i R T by - S0
55 55
80 60
TP 1.0 FT IS DISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT
AEEIMED TOTAL UNIT WT = 116 PCF QSSLMET) DEPTH OF WATER TRBLE = 43.0 FT
SOIL BEHAYIOR TYPE INTERPRETATIONS BASED ON: GUIMELINES FOR DEOTECHNICAL DEGIGHN USING THE CPT AND CPTU.
SOIL MECHENICS SERIES =120, UNIVERSITY OF SRITISH COLIMBIA. SEPTEMBER 1889, BY P.K., ROBERTSCN AND R.G. CAMPRNELLR,
CONE PENETRATION TEST SOUNDING NUMBER: CPT-2Z2
PROJECT NAME  : EKI/WEBB CONE/RIG : 473/Rs3 KC/MR -*— l'l;l
P 2PN
PROJECT NUMBER : 98-E623 DATE/TIME: 10-01-98 14:18 2aaal A
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SOUNDING

CPT-2

TiP
RESISTAKCE
(tsf)

FRICTION
RATIO
%)

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115

pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

SOIL BEHAVIOR TYPE

SANDY SILT to CLAYEY SILY
SAND to SILTY SAND

SILTY SAND to SANDY SILT

SILTY SAND to SANDY SILT

SAND to SILTY SAND

SILTY SAND to SANDY SILT

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILY
SANDY SILT to CLAYEY SILY
SILTY SAND to SANDY SILT
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CONE PORE PREBSURE (U} TIP RESISTANCE (QC) PORE PRESSURE RRATIO
TONES/SQE FT TONS/8Q FT U/ac
20 10 o o 100 200 300 400 0.0 0.5 1.0
O 1 i 1 i i Iy 1 ] i i L i L I T i i 1 | 4 L i i i | I - i N N O
N P B
4 e S—— > L
_ <f i
5 ({‘L/ L s
1Q i 10
-g b o~
15 é 15
20 ; g 20
25 25
- i [ £
% = 30 3
] E — - m
o A e R -
N \
35 < 35
] <’> I
: Dy :
40 i <:::> 40
] =1 i
A -—cm__ 453 B
S0 = i i — S0
55 55
60 60
TP 1.0 FT IS DISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END FAREA EFFECT
CONE PENETRATION TEST SOUNDOING NUMBER: CPT-2
PROJECT NAME  : EKI/WEBB CONE/RIG : 473/Ra3 KC/MR *— 'I'__‘I
PN
PROJECT NUMBER : 98-E623 DRTE/TIME: 10-01-98 14:18 ol A
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SOUNDING

12.750
12.900
13.050
13.200
13.350
13.500
13.650

CPT-3

Tip
RESISTANCE
(tsf)

FRICTION
RATIO
(%)

— N

o U|u1-anJ0\UGUlc:o~u1a~c:(:uac:ns#-u:u1n:0~k-u1a)u1o-g:utﬂ

B b o P b ot WD Rad N P e P P ke P DD S PR e ok ik ek b b md ek ok e PN
BB P rAWVIW ST DO 2~~~ O~

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (40% Energy)

COME PORE
PRESSURE
(tsf)

5.58
3.9
3.67
3.1

SCIL BEHAVIOR TYPE

SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILY
SAND to SILTY SAND

SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY

CLAY to SILTY CLAY

CLAY

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILYY SAND to SANDY SILT
SANDY SILT to CLAYEY SILY
SANDY SILY to CLAYEY SILY
CLAY to SILTY CLAY

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAMND

SAND to SILTY SAND

SAND to SILTY SAND

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILTY
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILTY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY

SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

CLAY
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CONE PENETRATION TEST
SOUNDING : CPT-3 PROJECT No.:
: EKI/WEBB CONE/RIG :

E

%

]

%

* PROJECT
* DATE/TIME: 10-01-98 10:56
%
]

98-E623
473 /R#3 KC/MR

* % 4 % ¥ ¥ %

hkdkhkhkhhhhhdhhddddd bRt hdhthhid Rttt d b bdeddt iR hd A A At hddhdhhthad

DEPTH DEPTH TIP FRICTION CONE PORE SOIL BEHAVIOR TYPE
RESISTANCE RATIO PRESSURE

{m) (ft) (tsf) (% {tsf)

150 .49 .0 00 00

.300 .98 .0 .00 .00

450 1.48 61.3 .82 .20 SAND to SILTY SAND

.600 1.97 25.8 7 13 SILTY SAND to SANDY SILT

750 2.468 28.0 .68 .13 SILTY SAND to SANDY SILT

.500 2.95 30.1 .70 .12 SILTY SAND to SANDY SILT
1.050 3.64 34.8 .63 .12 SILTY SAND to SANDY SILT
1.200 3.94 34.1 .85 .1 SILTY SAND to SANDY SILT
1.350 4,43 33.9 .97 11 SILTY SAND to SANDY SILT
1.500 4.92 49.1 .84 -1 SILTY SAND to SANDY SILY
1.650 5.41 53.6 .86 .07 SILTY SAND to SANDY SILT
1.800 5.91 66.9 .87 .07 SAND to SILTY SAND
1.950 6.40 74.9 .80 .08 SAND to SILTY SAND
2.100 6.89 71.4 77 .08 SAND to SILTY SAND
2.250 7.38 65.4 .64 .08 SAND to SILTY SAND
2.400 7.87 50.6 .99 .07 SILTY SAND to SANDY SILT
2.550 8.37 62.1 1.80 .14 SILTY SAND to SANDY SILY
2.700 8.856 59.7 1.79 .23 SILTY SAND to SANDY SILY
2.850 7.35 39.1 2.48 .23 SANDY SILT to CLAYEY SILT
3.000 §.84 35.0 2.63 .23 SANDY SILT to CLAYEY SILT
3.150 10.33 65.5 1.80 .31 SILTY SAND to SANDY SILT
3.300 10.83 81.2 2.03 .35 SILTY SAND to SANDY SILT
3.450 11.32 134.1 1.22 42 SAND to SILTY SAND
3.600 11.81 116.9 1.20 .40 SAND to SILTY SAND
3.750 12.30 62.5 1.70 .39 SILTY SAND to SANDY SILT
3.900 12.80 25.3 3.87 .33 CLAY to SILTY CLAY
4,050 13.29 82.8 1.73 34 SILTY SAND to SANDY SILT
4.200 13.78 105.6 2.35 34 SILTY SAND to SANDY SILT
4.350 14,27 110.0 2.13 .34 SILTY SAND to SANDY SILT
4.500 14.76 101.1 1.96 .36 SILTY SAND to SANDY SILT
4.650 15.26 93.8 1.89 .38 SILTY SAKD to SANDY SILT
4.800 15.75 89.1 2.01 .39 SILTY SAND to SANDY SILT
4.950 16.24 103.5 1.83 .40 SILTY SAND to SANDY SILT
5.100 16.73 74.8 2.37 .39 SANDY SILT to CLAYEY SILT
5.250 17.22 40.8 3.90 .36 CLAYEY SILT to SILTY CLAY
5.400 17.72 55.3 2.26 .35 SANDY SILT to CLAYEY SILT
5.550 18,21 33.9 3.07 .33 CLAYEY SILT to SILTY CLAY
5.700 18.70 35.6 3.93 .27 CLAYEY SILT to SILTY CLAY
5.850 19.19 28.4 3.87 .27 CLAY to SILTY CLAY
6.000 19.69 26.6 3.58 .26 CLAYEY SILT to SILTY CLAY
6.150 20.18 50.3 2.90 .28 SANDY SILT to CLAYEY SILT

TOP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

H(60) = EQUIVALENT SPT VALUE (60% Energy)

20

22
27
34
29
21
17
28
35
37
34
31
30
34
30
20
22
17
18
19
13
20
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FRICTION RATIO

TIP RESISTANCE (QC)

SOIL BERAVIOR TYPE

INCREASING GRRIN SIZE

e

(FS/BC) (PERCENT TONS/SE FT 00

8 4 o 0 200 400 nmfsl C CLay SILT  SAND  GRAVEL
] Lo fd kL 3 1 1

i T — i
| (f& ;Z |
15 ;gé -
20 Tz égﬂg ] L
25 > -
5 | = |
i i -
8] = ;
Z a5 ‘\S Li__, |
Al R <\ = :
[ . -
&l 7 =
a 4 ») 5
35 <

] <§; 3 R
40

- T

= ="\ -

] R g i

] 3 .—::3 3
a5 = ——

j éégf E%; -:%%£== i
S0

55

: r
60

TOP 1.0 FT IS DISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR END AREAR EFFECT

ASSUMED TOTAL UNIT HWT =

115 PCF

ASSUMED DEPTH OF WATER TRBLE = 43.0 FT

E01L BEFAVIOR TYPE INTERPRETATIONS BRSEC One CUIOEL INES FOR OEOTECHNICA. DESIGN USING THE CPT AND CPTU.
BOIL MECHANICS SERIES =120, UNIVERSITY OF BRITISH COLINBIA. SEPTENBER 1962, BY P.K. ROBERTSON AND R.G. CRPRELLA.

CONE PENETRATION TEST

SOUNDING NUMBER:

CPT-3

10

15

20

25

30

1334 NI HLI430

35

40

45

50

55

B0

PROJECT NRME
PROJECT NUMBER

EXI/HEBB
98-E623

CONE/RIG
DATEATIME:

473/Ra3 KCAMR
10-01-9B 10:58

“-LEuL
-

>T
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PAGE 3 of 3
SOUNDING : CPT-3

DEPTH DEPTH TiP FRICTION CONE PORE SOIL BEHAVIOR TYPE H{&0)
RESISTANCE RATIO PRESSURE
{m) (ft) (tsf) (%) (tsf)
13.800 45.28 14.8 2.64 3.04 CLAYEY SILT to SILYY CLAY 7
13.950 45.77 19.9 1.46 3.18 SANDY SILT to CLAYEY SILT 8
14.100 46.26 12.0 1.74 3.47 SANDY SILT to CLAYEY SILT 8
146.250 46.75 19.4 2.1 3.85 CLAYEY SILT to SILTY CLAY 10
14.4600 47.26 32.8 2.93 4.89 CLAYEY SILT to SILTY CLAY 16
14.550 47.74 72.2 2.18 3.5 SILTY SAND to SANDY SILT 26
14.700 48.23 34.3 2.53 5.22 SANDY SILY to CLAYEY SILT 14
14.850 48.72 35.9 3.2 7.9% CLAYEY SILY to SILTY CLAY 18
15.000 49.21 49.9 3.61 8.96 CLAYEY SILT to SILTY CLAY 25
15.150 49.70 55.7 2.51 13.45 SANDY SILY to CLAYEY SILT 22
15.300 50.20 82.3 1.55 16.44 SILTY SAHD to SANDY SILT 7
15.450 50.69 32.1 2.83 9.09 CLAYEY SILT to SILTY CLAY 16
15.600 51.18 43.8 3.05 11.12 SANDY SILY to CLAYEY SILT 20

*INOICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

H(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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CONE PORE PRESSURE (U3 TIP REBISTANCE (QC) PORE PRESSURE RATIO
TONG/8Q FT TONS/SQ FT U/ac
20 10 o G 100 200 300 400 0.0 0.5 1.0
0 + Aok | S| i L 'l 1 -1 Lo ik | S U W | A ] i I} I} L F T T
5 i
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1 ? L
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20
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25
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In] A L
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w30
T A ‘ - L
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50 =] :
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51
80

TOP 1.0 FT IS DISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR EMD ARER EFFECT

20

25

20

35

40

45

50

55

80

1334 NI Hid30

CONE PENETRATION TEST

SOUNDING NUMBER: CPT-3

PROJECT NAME : EKI/WEBB
PROJECT NUMBER : 98-E623

CONE/RIG :
ORTE/TIME:

473/Ra3 KC/MR
10-01-98 10:56
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CONE PENETRATION TEST

*
*
*
*
*
¥
%
*

SOUNDING
PROJECT

DATE/TIME:

DEPTH DEPTH
{m} (foy
.150 49
.300 .98
.450 1.48
500 1.97
.750 2.46
.%00 2.95

1.050 3.44

1.200 3.94

1.350 4.43

1.500 4.92

1.650 5.41

1.800 5.91

1.950 6.40

2.100 6.89

2.250 7.38

2.400 7.87

2.350 8.37

2.700 8.86

2.850 9.35

3.000 9.84

3.150 10.33

3.300 10.83

3.450 11.32

3.600 11.81

3.750 12.30

3.900 12.80

4.050 13.29

4.200 13.78

4.350 14.27

4.500 14.76

L.650 15.26

4.800 15.75

4,950 16.24

5.100 16.73

5.250 17.22

5.400 17.72

5.550 18.21

5.700 18.70

5.850 19.19

6.000 19.69

6.150 20.18

CPT-4
EKI/WEBB

10~-01-98 16:57

TIP

RESISTANCE

(tsf)

oo
'

e
O Ut O P D —d B ] D g O b g B R WO

P N PN .Y
NaL&ES R

SN~ OB ODE

o ot b

FRICTION
RATIO
£

S ok PO ok 3 md acd md ol ol ok SN b
a s s 8 & s 8= s 3 a2 s s @ @
b
(%]

TOP

ASSUMED DEPTH OF WATER TABLE = 43.0 ft
N{60) = EQUIVALENT SPT VALUE (&0% Energy)

1.0 ft IS DISTURBED SOIL
*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pecf

COME PORE
PRESSURE
{tsf)

.12
.14

.15
.19
.20
.21

PROJECT No.:
CONE/RIG :

SOIL BEHAVIOR TYPE

SILTY SAND to SANDY SILT

SAND to SILTYY

SAND

SILTY SAND to SANDY SILT

SAND to SILTYY
SAND to SILTY
SANDY SILT to
SANDY SILT to
SANDY SILT to
SANDY SILT to
SANDY SILT to
SANDY SILT to
SANDY SILT to
SILTY SAND to
SILTY SAND to
SILTY SAND to
SILTY SAND to

SANDY SILT to
SANDY SILT to
SILTY SAND to
SILTY SAND to
SILTY SAKD to
SANDY SILT to
SAND to SILTY
SILTY SAND to
CLAY

SANDY SILT to
SANDY SILT to

SAND

SAND

CLAYEY
CLAYEY
CLAYEY
CLAYEY
CLAYEY
CLAYEY
CLAYEY

SILT
SILT
SILY
SILY
SILY
SILT
SILT

SANDY SILT
SANDY SILT
SANDY SILTY
SANDY SILT
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY

CLAYEY
CLAYEY

SILT
SILT

SANDY SILT
SANDY SILT
SANDY SILT

CLAYEY
SAND
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SOUNDING

CPT-4
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RESISTANCE
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*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N{60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE

(tsf)

B O S W N S N P Sy
. s

.83

2pRy

o sag;o\b1b1b\b\h\bnl‘n:crb
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SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SILTY SAHD to SANDY SILY
SILTY SAND to SANDY SILY
CLAYEY SILY to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILY
SILTY SAND to SANDY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILY
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAMD

SAND to SILTY SAND

SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILY
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILY
SILTY SAND to SANDY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
CLAY to SILTY CLAY

SAND to SILTY SAND
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SOIL BEHAVIOR TYPE
FRICTION RATIO TIP RESISTANCE (BC) i
(FS/GC) (PERCENT) TONS/5Q FT e TEASING GRAN SI2E
5 4 o o 200 400 MATLS. cLAY - SILT  SAND  GRAVEL
D H b, i L A )] 1 i L i H U
10 L_i 10
. [t i
15 -—-T‘“'—%”—" 15
=g b.. -
20 é > 20
25 ] 25
i <§§ ED ~ ] S
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z
; 30 - 80 Z
= ] - m
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35 j 35
: % ] T’r |
40 - 40
45 S — 45
1] = :
i " i
50 S — l:’:_::- s0
sh 55
60 50
JTOP 1.0 FT IS DISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END AREAR EFFECT
ASSUMED TOTAL UNIT WT = 116 PCF ASSIMED OEPTH OF WATER TABLE = 43 .0 FT
[ S0l BEHAVIOR TYPE INTERPRETRTIONS BREED ON: CUIDELINES FOR ODEOTECHNICAL DEGICGN USING THE CPT oND CPTU.
S0IL HMECHRNICS SERIES =120, UNIVERSITY OF BRITISH COLUMBIA. SEPTEMBER 1985. BY P.K. ROBERTSON RND R.C. CAMPANELLRA,
CONE PENETRATION TEST SOUNDIMNG NUMBER: CPT-4
PROJECT NAME . EKI/WEBB CONE/RIG : 473/Ra3 KC/MR *— l'l:'__l
i,
PROJECT NUMBER : 98-E623 DATE/TIME: 10-01-98 16:57 | A
58 of 132

000953



PAGE 3 of 3
SOUNDING : CPT-4

DEPTH DEPTH TP FRICTION CONE PORE SOIL BEHAVIOR TYPE W(60)
RESISTANCE RATIO PRESSURE
{m) {(ft) (tsf) {%) (tsf)
13.800 45.28 101.6 2.23 1.99 SILTY SAND to SANDY SILY 34
13.95¢ 45.77 149.6 1.4% 2.10 SAND to SILTY SAND 37
14.100 46.26 132.8 1.70 2.13 SILTY SAND to SANDY SILT 44
14.250 46.75 123.1 1.60 2.15 SAND to SILTY SAND 31
16.400 47.24 58.5 3.13 2.09 SANDY SILT to CLAYEY SILT 23
14.550 47.74 23.1 1.65 1.99 SANDY SILT to CLAYEY SILT 9
14.700 48.23 19.4 2.16 2.23 CLAYEY SILT to SILTY CLAY 10
14.850 48.72 28.2 3.08 2.33 CLAYEY SILT to SILTY CLAY 14
15.000 49.21 18.0 2.1 2.47 CLAYEY SILT to SILYY CLAY g
15.158 49.70 50.8 2.46 2.82 SANDY SILT to CLAYEY SILT 20
15.300 50.20 76.5 2.33 3.12 SILTY SAHD to SANDY SILT 25
15.450 50.69 37.0 3.10 3.18 CLAYEY SILT to SILTY CLAY 19

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(40) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Roberison and Campanella, 1989,
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CONE PORE PRESSURE (U)

TIP RESISTANCE (QC)

PORE PRESSBURE RRTICO

TONS/5Q FT TONS/SE FT us/ac
Z0 10 0 8] 100 200 300 400 0.0 0.5 1.Q
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i
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60 &0
TOFE 1.0 FT IS DISTURBED SOIL
TIF RESISTANCE nNOT CORRECTED FOR END ARER EFFECT
CONE PENETRATION TEST SOUNDING NUMBER: CPT-4

d

PROJECT NRME : EKI/WERB CONE/RIG . 473/Rz23 KC/MR I-F-l
) . A1 . Foo N
PROJECT NUMBER : 98-E623 DATE/TIME: 10-01-388 16:57 ey A
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* CONE PENETRATION TEST *
*® *
* SOUNDING : CPT-5 PROJECT No.: 98-E623 *
# PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR  #*
* DATE/TIME: 10-01-98 13:31 *
* %
*

R I R R I L I R R I R A I I P AR YL I 2 LT
PAGE 1 of 3

DEPTH DEPTH Tip FRICTION COME PORE SOIL BEHAVIOR TYPE N(603
RESISTANCE RATIO PRESSURE
{m) (ft) {tsf) (% {tsf)

150 49 .0 .00 .00 0
.300 .58 .0 .00 .00 0
450 1.48 44 .6 1.21 .05 SILTY SAND to SANDY SILT 15
.500 1.97 80.2 .71 .05 SAND to SILTY SAND 20
.750 2.46 78.1 .81 .04 SAND to SILTY SAND 20
500 2.95 79.6 67 .04 SAND to SILTY SAND 20

1.050 3.44 25.2 1.03 .02 SANDY SILT to CLAYEY SILT 10
1.200 3.94 14.6 1.51 .02 CLAYEY SILT to SILTY CLAY 7
1.350 4,43 17.0 1.26 01 SANDY SILT to CLAYEY SILT 7
1.500 4.92 16.8 1.285 .01 SANDY SILT to CLAYEY SILT 7
1.650 5.41 23.3 1.07 -.02 SANDY SILT to CLAYEY SILT 9
1.800 5.91 38.6 91 -.02 SILTY SAND to SANDY SILT 13
1.950 6.40 41.5 97 -.01 SILTY SAND to SANDY SILT 14
2.100 6.89 47.3 .95 -.02 SILTY SAND to SANDY SILT 16
2.250 7.38 50.7 99 -.02 SILTY SAND to SANDY SILT 17
2.400 7.87 71.8 .89 -.01 SAND to SILTY SAND i8
2.550 8.37 48.5 1.13 -.0 SILTY SAND to SANDY SILY 16
2.700 8.86 24.8 1.98 - .04 SANDY SILT to CLAYEY SILY 10
2.850 9.35 26.4 1.47 -.04 SANDY SILT to CLAYEY SILT 10
3.000 9.84 13.3 2.19 -.03 CLAYEY SILT to SILTY CLAY 7
3.150 10.33 16.3 2.34 -.01 CLAYEY SILT to SILTY CLAY 8
3.300 10.83 8.5 3.18 .01 CLAY @
3.450 11.32 21.4 3.04 .07 CLAYEY SILT to SILTY CLAY 11
3.600 11.81 17.0 3.59 .12 CLAY to SILTY CLAY 11
3.750 12.30 26.4 2.39 7 CLAYEY SILT to SILTY CLAY 13
3.900 12.80 66.5 .93 .24 SAND to SILTY SAND 17
4.050 15.29 71.2 .76 .25 SAND to SILTY SAND 18
4.200 13.78 25.4 2.20 .23 SANDY SILT to CLAYEY SILT 10
4.350 14.27 6.2 3.86 .20 CLAY 6
4.500 14.76 62.5 1.58 .27 SILTY SAND to SANDY SILT 21
4.650 15.26 47 .4 1.83 .37 SILTY SAND to SANDY SILT 16
4.800 15.75 15.6 2.18 .37 CLAYEY SILT to SILTY CLAY 8
4.950 16.24 17.1 2.33 .42 CLAYEY SILT to SILTY CLAY 9
5.100 16.73 19.8 1.87 45 SANDY SILT to CLAYEY SILT 8
5.250 17.22 19.7 1.83 .48 SANDY SILT to CLAYEY SILT 8
5.400 17.72 19.4 2.06 50 CLAYEY SILY to SILTY CLAY 10
5.550 18.21 26.3 2.13 .53 SANDY SILT to CLAYEY SILT 1"
5.700 18.70 37.4 1.23 .59 SILTY SAND to SANDY SILT 12
5.850 19.19 17.5 2.11 .58 CLAYEY SILT to SILTY CLAY 9
6.000 19.69 31.2 1.95 .50 SANDY SILT to CLAYEY SILT 12
6.150 20.18 16.0 2.07 .60 CLAYEY SILT to SILTY CLAY 8

TOP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pecf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interprerations based on: Robertson and Campanella, 1989.
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PAGE 2 of 3
SOUNDING : CPT-5

DEPTH DEPTH TiP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(&0)
RESISTANCE RATIO PRESSURE
(m} {ft) (tsf) (% {tsf)
6.300 20.67 14.4 2.51 .61 CLAYEY SILT to SILYY CLAY 7
6.450 21.16 28.1 2.24 .65 SANDY SILY to CLAYEY SILT 11
6.600 21.65 44.7 2.26 .72 SANDY SILT to CLAYEY SILT 18
6.750 22.15 72.8 1.94 .80 SILTY SAND to SANDY SILY 24
6.900 22.64 54.3 1.84 B4 SILTY SAND to SANDY SILT il
7.050 23.13 8.6 3.50 .78 CLAY 9
7.200 23.62 6.1 4.25 .78 CLAY &
7.350 26.11 8.5 3.18 .79 CLAY 8
7.500 24.61 23.5 2.60 .81 CLAYEY SILT to SILTY CLAY 12
7.650 25.10 11.9 4.03 .89 CLAY 12
7.800 25.59 49.8 1.69 .99 SILTY SAND to SANDY SILT 17
7.930 26.08 16.7 3.12 .95 CLAY to SILTY CLAY 10
8.100 26.57 9.0 3.89 .98 CLAY g
8.250 27.07 9.5 3.16 1.02 CLAY to SILTY CLAY é
8.400 27.56 8.0 3.00 1.07 CLAY &
8.550 28.05 8.5 3.05 1.12 CLAY to SILTY CLAY [
8.700 28.54 10.9 in 1.27 CLAY to SILTY CLAY 7
8.850 29.04 8.8 3.18 1.32 CLAY 9
$.000 29.53 2.8 2.56 1.38 CLAY to SILTY CLAY 7
g.150 30.02 16.7 1.79 1.48 CLAYEY SILT to SILTY CLAY 8
9.300 30.51 15.0 1.73 1.59 CLAYEY SILT to SILTY CLAY 8
9.450 31.00 23.8 1.89 1.77 SANDY SILT to CLAYEY SILT 10
9.660 31.50 67.1 2.01 2.13 SILTY SAND to SANDY SILT 22
9.750 31.99 17.3 2.26 2.06 CLAYEY SILY to SILTY CLAY 9
$.900 52.48 31.3 3.20 2.22 CLAYEY SILY to SILTY CLAY 16
10.050 32.97 125.4 1.27 2.65 SAND to SILTY SAND 31
10.200 33.46 155.9 1.47 2.66 SAND to SILTY SAND 39
10.350 33.96 192.3 1.50 2.79 SAND to SILTY SAND 48
10.500 34 .45 202.9 1.39 2.77 SAND to SILTY SAND 51
10.650 34.94 231.1 1.39 2.46 SAND to SILTY SAND 58
10.800 35.43 205.4 1.58 2.42 SAND to SILTY SAND 31
10.950 35.93 204.0 1.36 2.44 SAND to SILTY SAND 51
11.100 36.42 194.4 1.56 2.40 SAND to SILTY SAND 49
11.250 36.91 193.3 1.20 2.40 SAND to SILTY SAND 48
11.400 37.40 66.1 2.65 2.10 SANDY SILT to CLAYEY SILT 26
11.550 37.89 36.3 1.84 1.85 SANDY SILT to CLAYEY SILT 14
11.700 38.39 50.1 1.98 2.81 SANDY SILT to CLAYEY SILT 20
11.850 38.88 63.7 1.98 3.85 SILTY SAND to SANDY SILT 21
12.000 39.37 77.3 2.33 5.15 SILTY SAND to SANDY SILT 26
12.150 39.86 158.1 1.27 6.78 SAND to SILTY SAND 40
12.300 40,35 103.3 2.01 6,43 SILTY SAND to SANDY SILTY 34
12.450 40.85 91.1 2.26 6.98 SILTY SAND to SANDY SILT 30
12.600 41.34 78.6 2.38 7.53 SANDY SILT to CLAYEY SILT 31
12.750 41.83 53.4 2.98 4.88 SANDY SILT to CLAYEY SILT 21
12.900 42.32 28.5 3.05 4.87 CLAYEY SILT to SILTY CLAY 14
13.050 42.81 22.0 2.41 5.27 CLAYEY SILT to SILTY CLAY 11
13.200 £3.314 33.4 2.99 6.33 CLAYEY SILT to SILTY CLAY 17
13.350 43.80 26.6 4.02 6.78 CLAY to SILTY CLAY 18
13.500 44.29 58.5 2.24 8.82 SANDY SILT to CLAYEY SILY 23
13.650 44.78 30.8 2.23 6.85 SILTY SAND to SANDY SILT 30

*INDICATES OVERCOMSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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FRICTION RRTIO

TIP RESISTANCE (QC)

SOIL BEMAVIOR TYPE

INCREASING GRAIN SIZE

———famo-

(FS/GC) (PERCENT) TONS/S@ FT NIC
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ToP 1.0 FT IS DISTURBED SO0IL

TP RESISTANCE NOT CORRECTED FODR END AREA EFFECT

ASSEMED TOTAL LNIT WT = 115 PCF

RASSIMED DEPTH OF WATER TABLE = 43.0 FT

BOIL BEMAVIOR TYPE INTERPRETATIONS BASED Ohe

GUIDELINES FOR CEGTECHNICOL DESION USING THE CPT MDD CPTU.
SOIL MECHANICS SERIES =120. UNIVERSITY OF BRITISH COLULNBIA. SEPTEMBER 1389, BY P.K. ROBERTSON AND R.G. CAMPAMNELLA.
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CONE PENETRATION TEST
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SOUNDING

.....

CPT-5

RESISTANCE

TiP

(tsf)

FRICTION
RATIO
)

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115
ASSUMED DEPTH OF WATER TABLE = 43.0 ft
H(60) = EQUIVALENT SPT VALUE (&0% Energy)

pcf

CONE PORE
PRESSURE
(tsf)

9.24
8.74

)

FLIRITGIL

— b

SOIL BEHAVIOR TYPE

SILTY SAND to SANDY SILY

SAND to SILTY SAND

SILTY SAND to SANDY SILY

CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
CLAY to SILTY CLAY

CLAY
CLAY
CLAY
CLAY
CLAY
SILY
SILY
CLAY

PAGE 3 of 3

Interpretarions based on: Robertson and Campanella, 1989.
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CONE PORE PRESSURE ()

TIP RESISTANCE (GC)

PORE PREBGURE RATIO
L/ac

TONG/8G FT TONS/SQ FT
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TOP 1.0 FT IS OISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR ENDU AREA EFFECT

CONE PENETRATION TEST

SOUNDING NUMBER: CPT-5

PROJECT NAME
PROJECT NUMBER

EXKI/NEBRB

: 88-EB23

CONE/RIG -
DATE/TIME:

A473/Ru3 KC/MR
10-01-98 13:31
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SOUNDING

12.600
12.750
12.900
13.050
13.200
13.350
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13.650

-

CPT-6

TiP
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FRICTION
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1.41
2.40
1.14
1.67
2.56
1.96
1.43
1.90
2.08
2.45
3.43
2.87
2.53
3.04

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 113 pcf
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60X Energy)

CONE PORE
PRESSURE
(tsf)

.32
34
34
.35
.35
.34
.35
.35
.38
.39
.39
.40
40

42

.57

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
CLAYEY SILY to SILTY
CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY

CLAY
CLAY
CLAY

SILTY SAND to SANDY SILY

SANDY SILT to CLAYEY

SILY

SILTY SAND to SANDY SILT

SANDY SILT to CLAYEY
CLAYEY SILT to SILTY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAYEY SILT to SILTY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY
SANDY SILT to CLAYEY
CLAYEY SILTY to SILTY
SANDY SILT to CLAYEY
SANDY SILT to CLAYEY
CLAYEY SILT to SILTY

SILY
CLAY

CLaY
CLAY
CLAY
CLAY

CLAY
SILT
CLAY
SILT
SILTY
CLAY

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILY

SAND to SILTY SAND
SAND to SILTY SAND
SAND to SILTY SAND
SAND to SILTY SAND
SAND to SILTY SAND
SAND

SAND to SILTY SAND

SANDY SILT to
SILTY SAND to
SANDY SILT to
SANDY SILT to
SILTY SAND to
SAND to SILTY
SILTY SAND to
SILTY SAND to
SANDY SILT to

CLAYEY SILT
SANDY SILT

CLAYEY SILT
CLAYEY SILY
SANDY SILT

SAND

SANDY SILT

SANDY SILY

CLAYEY SILT

CLAYEY SILT to SILTY CLAY

SANDY SILY to
SANDY SILT to
SANDY SILT to

CLAYEY SILT
CLAYEY SILT
CLAYEY SILT
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* Ld
* CONE PENETRATION TEST *
*® *
* SOUNDING : CPT-6 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR  *
*# DATE/TIME: 10-02-98 09:35 *
* *
*

EZ 23222222 2L 222X ARt it i i 2 22222 a2 R R 2 2 L
PAGE 1 of 3

DEPTH DEPTH Tip FRICTION CONE PORE SOIL BEHAVIOR TYPE N{AD)
RESISTANCE RATIO PRESSURE
(m} (ft) (tsf) (%) {tsf)
150 .49 .0 .00 .00 1]
.300 .58 .0 .00 .00 0
450 1.48 70.9 1.21 .04 SILTY SAKD to SANDY SILT 24
.600 1.97 113.5 1.1% .06 SAND to SILYY SAND 28
750 2.46 $0.0 1.43 D6 SILTY SAND to SANDY SILT 30
900 2.95 45.1 1.53 .05 SILTY SAND to SANDY SILT 15
1.050 3.44 59.7 .90 .0% SILTY SAKD to SANDY SILT 20
1.200 3.94 39.8 .85 05 SILTY SAND to SANDY SILT 13
1.350 6.43 20.4 1.47 04 SANDY SILT to CLAYEY SILY 8
1.500 4.92 21.4 1.03 .03 SANDY SILT to CLAYEY SILT 9
1.650 5.41 23.0 1.09 .01 SAMDY SILT to CLAYEY SILT @
1.800 5.91 22.3 1.30 .01 SANDY SILT to CLAYEY SILT 9
1.950 6.40 30.9 1.33 .01 SANDY SILT to CLAYEY SILT 12
2.100 .89 35.3 1.61 .01 SANDY SILT to CLAYEY SILY 14
2.250 7.38 53.3 1.61 .01 SILTY SAND to SANDY SILT 18
2.400 7.87 57.0 1.44 01 SILTY SAND to SANDY SILT 19
2.550 8.37 63.6 1.45 .01 SILTY SAND to SAHMDY SILT 21
2.700 8.86 65.3 1.36 .00 SILTY SAND to SAMDY SILT 22
2.850 9.35 45.6 2.13 .00 SANDY SILT to CLAYEY SILT 18
3.000 Q.84 35.3 2.07 01 SANDY SILT to CLAYEY SILTY 1%
3.150 10.33 30.9 1.65 .01 SANDY SILT to CLAYEY SILY 12
3.300 10.83 15.2 1.51 01 SANDY SILT to CLAYEY SILT -3
3.450 11.32 12.5 .88 .02 SANDY SILY to CLAYEY SILY 5
3.600 11.81 10.9 2.84 .02 CLAY to SILTY CLAY 7
3.750 12.30 20.8 2.17 .03 CLAYEY SILY to SILTY CLAY 10
3.900 12.80 30.6 2.42 .03 SANDY SILT to CLAYEY SILT 12
4,050 13.29 55.8 2.60 A SANDY SILT to CLAYEY SILY 22
4.200 13.78 49.3 2.92 .05 SANDY SILT to CLAYEY SILT 20
4,350 146.27 50.5 1.66 .05 SILTY SAND to SANDY SILT 17
4.500 14.76 36.0 2.39 05 SANDY SILT to CLAYEY SILT 14
4,630 15.26 8.8 2.97 05 CLAY to SILTY CLAY é
4.800 15.75 32.0 2.03 19 SANDY SILT to CLAYEY SILT 13
4,950 16.24 11.6 1.98 19 CLAYEY SILT to SILTY CLAY [
5.100 16.73 20.1 1.64 .20 SANDY SILT to CLAYEY SILT 8
5.250 17.22 18.9 1.64 .21 SANDY SILT to CLAYEY SILT 8
5.400 17.72 18.4 1.68 .21 SANDY SILT to CLAYEY SILT 7
5.550 18.21 30.0 1.87 .22 SANDY SILT to CLAYEY SILT 12
5.700 18.70 33.7 2.19 .22 SANDY SILT to CLAYEY SILT 13
5.850 19.19 26.2 1.82 .23 SANDY SILT to CLAYEY SILT 10
6.000 19.69 65.1 1.84 .2h SANDY SILT to CLAYEY SILT 18
6.150 20.18 54.7 1.92 25 SILTY SAND to SANDY SILT i8

TOP 1.0 ft 15 DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (&0% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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SOIL BEHAYIOR TYPE

FRICTION RATIO TIP RESISTANCE (GC) N
(FS/GC) (PERCENT ] TONE/50 FT - INCREASING GRAIN SIZE e
8 4 g o 200 400 MATLS. CLAY SILT SAND  CRAVEL
o T - hd 1 I I 1 i i f
: | B :
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ToP 1.0 FT IS OISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT

ASSUMED TOTAL UNIT WT = 1156 PCF

ASSUMED CEPTH OF WATER TRBLE = 43.0 FT

BOIL BEMAVIOR TYPE INTERPRETATIONS BRAGED OM:

GUIDELINES FOR CEOTECHNICAL. DESION USING THE CPT ARD CPTU.
SOIL MECHANICS SERIES =120, UNIVERSITY OF BRITISH COLIMBIA. SEPTEMBER 1365. BY P.K. ROBERTSOM AMD R.O. CRAMPAMNELLA,
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CONE PENETRATION TEST

SOUNDING NUMBER: CPT-6

PROJECT NRME

EKI/WEBB

PROJECT NUMBER : 98-E623
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DATE/TIME :
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10-02-98 09:35 i
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PAGE 3 of 3
SOUNDING : CPT-6

DEPTH DEPTH Tip FRICTION CONE PORE SOIL BEHAVIOR TYPE H{60}
RESISTANCE RATIO PRESSURE
{m) (ft) (tsf) (%) (tsf)
13.800 45.28 153.6 1.71 2.02 SAND to SILTY SAND 38
13.950 &5.77 160.2 1.50 2.07 SAND to SILTY SAKD 40
14.100 &6.26 128.1 2.26 2.%6 SILTY SAND to SANDY SILT 43
14.250 46,75 15¢.5 1.77 2.23 SAND to SILTY SAND 40
14.400 47.264 135.4 1.73 2.25 SILTY SAND to SANDY SILT 45
14.550 47.74 94 .4 1.82 2.22 SILTY SAND to SANWDY SILT 31
14.700 £58.23 97.8 2.12 2.19 SILTY SAND to SANDY SILT 33
14.850 48,72 20.0 3.69 2.05 CLAY to SILTY CLAY 13
15.000 49.21 18.3 1.42 2.05 SANDY SILT to CLAYEY SILT 7
15.150 49.70 20.3 .84 2.09 SANDY SILT to CLAYEY SILY 8
15.300 50.20 52.0 2.58 2.23 SANDY SILT to CLAYEY SILT 21
19,450 50,69 92.8 bdadaiiel 2.45 0

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N{60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanelia, 1989.
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CONE PORE PRESSURE (U} TIP RESISTANCE (BC) PORE PRESSURE RATIO
usgc

TONS/S@E FT TONS/S3 FT
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TORP 1.0 FT IS DISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR END AREA EFFECT
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%* %
* CONE PENETRATION TEST *
%* %
* SOUNDING : CPT-7 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR +*
* DATE/TIME: 10-02-98 07:08 *
* *
*

T T R L N R R TR T P LT
PAGE 1 of 3

DEPTH DEPTH TiP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(50)
RESISTANCE RATIO PRESSURE
(m) (ft) (tsf) % (tsf)
150 49 .0 .00 00 0
300 .98 .0 .00 .00 0
450 1.48 126.5 1.19 07 SAND to SILTY SAND 32
.600 1.97 114.9 1.14 .08 SAND to SILTY SAND 29
750 2.46 7.9 1.17 .08 SILTY SAND to SANDY SILT 24
.%00 2.95 70.8 71 .07 SAND to SILTY SAND 18
1.050 3.66 30.7 .81 .07 SILTY SAND to SANDY SILT 10
1.200 3.94 19.7 1.47 .05 SANDY SILT to CLAYEY SILT 8
1.350 4.43 16.9 1.07 .04 SANDY SILT to CLAYEY SILT 7
1.500 4.92 23.9 .96 03 SANDY SILT to CLAYEY SILT 10
1.650 5.41 5.9 1.77 -.01 SANDY SILT to CLAYEY SILT 10
1.800 5.91 37.0 1.41 -.01 SILTY SAND to SANDY SILT 12
1.950 6.40 40.8 1.52 -.01 SILTY SAND to SANDY SILT 14
2.100 6.89 41,3 1.53 -.01 SILTY SAND to SANDY SILT 14
2.250 7.38 50.5 1.59 -.01 SILTY SAND to SANDY SILT 17
2.400 7.87 51.2 1.23 -.00 SILTY SAND to SANDY SILT 17
2.550 8.37 25.1 1.35 -.01 SANDY SILT to CLAYEY SILT 10
2.700 8.86 17.5 1.82 -.03 CLAYEY SILT to SILTY CLAY 9
2.850 9.35 31.3 1.25 -.02 SILTY SAND to SANDY SILT 10
3.000 9.84 17.9 2.29 -.02 CLAYEY SILT to SILYY CLAY 9
3.150 10.33 11.1 2.08 -.02 CLAYEY SILT to SILTY CLAY 6
3.300 10.83 19.6 2.23 -.02 CLAYEY SILY to SILTY CLAY i0
3.450 11.32 14.1 2.48 -.02 CLAYEY SILT to SILTY CLAY 7
3.600 11.81% 20.2 2.73 .00 CLAYEY SILT to SILTY CLAY 10
3.750 12.30 21.9 2.14 .00 CLAYEY SILT to SILTY CLAY 11
3.900 12.80 23.0 1.26 .01 SANDY SILT to CLAYEY SILY 9
4.030 13,29 23.6 1.74 .02 SANDY SILT to CLAYEY SILTY g
4.200 13.78 30.5 1.51 .04 SANDY SILT to CLAYEY SILT 12
4.350 14.27 8.9 1.12 .04 CLAYEY SILY to SILTY CLAY 4
4.500 16.76 13.0 1.23 .04 CLAYEY SILT to SILTY CLAY 6
4.650 15.26 47.5 1.47 .06 SILTY SAND to SARDY SILT 16
4.800 15.75 24.8 1.66 .07 SANDY SILY to CLAYEY SILT 10
4.950 16.24 28.3 1.66 .09 SANDY SILT to CLAYEY SILY 11
5.100 16.73 36.4 1.79 .10 SANDY SILT to CLAYEY SILT 15
5.250 17.22 31.0 1.61 1N SANDY SILY to CLAYEY SILT 12
5.400 17.72 31.8 1.73 A2 SANDY SILT to CLAYEY SILY 13
5.550 18.21 40.0 1.50 .12 SILTY SAND to SANDY SILT 13
5.700 18.70 24 .4 1.93 .13 SANDY SILT to CLAYEY SILT 10
5.850 19.19 36.7 1.75 .13 SANDY SILT to CLAYEY SILT 15
6.000 19.69 21.5 2.42 14 CLAYEY SILT to SILYY CLAY 11
6.150 20.18 27.0 1.67 L4 SANDY SILT to CLAYEY SILT "

T0P 1.0 ft IS DISTURBED SOIL

®INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

H(A0)Y = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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.000
150
.300
450
.600
750
.900
10.050
10.200
10.350
10.500
10.650
10.800
10.950
11.100
11.2580
11.400
11.550
11.700
11.850
12.000
12.150
12.300
12.450
12.600
12.750
12.900
13.050
13.200
13.350
13.500
13.650

COVOVODVNRBOR

CpT-7

TIiP
RESISTANCE
(tsf)

FRICTION
RATIO
(%)

2.71
1.35

.
&

.

' "

e d LAl 2 PO PP PN P b e ok D TR IS o oo wnd ond ok wk w3 o3 d B P PSR
« . H H
NN OB R AN OOE SO NCS SN N O - O

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N{60) = EQUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

§0IL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT

SAKDY SILT to CLAYEY SILY
SILTY SAND to SANDY SILY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILY

SILTY SAND to SAMDY SILY

CLAYEY SILY to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILY
SANDY SILT to CLAYEY SILY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

SANDY SILT to CLAYEY SILT
SILTY SAND to SANDY SILT

SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT

SARD to SILTY SAMD

SAND to SILTY SAND

SAND to SILTY SAKD

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT .

SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILY
SANDY SILT to CLAYEY SILY
SILTY SAND to SANDY SILTY
CLAYEY SILT to SILTY CLAY
SAND to SILTY SAND

SAND to SILTY SAND
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PAGE 3 of 3
SOUNDING : CPT-7

DEPTH DEPTH TiP FRICTICHM COME PORE SOIL BEHAVIOR TYPE H(60)
RESISTANCE RATIC PRESSURE
(m) {ft) (tsf) %) (tsf)
13.800 45.28 124.6 2.50 -.14 SILTY SAND to SANDY SILT 42
13.950 45,77 174.8 1.48 -.13 SAMD to SILTY SAND 44
14,100 46.26 185.0 1.90 -.13 SAND to SILTY SAND 46
14.250 46,75 185.1 1.58 -.12 SAND to SILTY SAKD (1.3
14.400 47.24 113.7 2.39 -.12 SILTY SAND to SARDY SILT 33
14.550 &47.74 25.4 1.18 -.12 SANDY SILT to CLAYEY SILT 10
14.700 48.23 25.1 .56 -.09 SILTY SAND to SANDY SILT 8
14.850 48.72 27.8 1.44 -.08 SANDY SILT to CLAYEY SILT 11
15.000 49.21 102.5 2.25 -.07 SILTY SAKD to SANDY SILTY 34
15.150 4%.70 153.5 1.36 -.05 SAND to SILTY SAND 38
15.300 50,20 85.1 2.1¢% -.05 SILTY SAND to SANDY SILY 28

*INDICATES OVERCOKNSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef ‘

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N{60) = EQUIVALENT SPT VALUE (&0% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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SOIL. BEHAVIOR TYPE
FRICTION RATIO TIP RESISTRANCE (8C) P
{FS/QC) (PERCENT) TONS/SQ FT OROANIC INCREASING CRAIN SIZE
g 4 o a 200 400 MATLS. CLAY SILT  SAND  GRAVEL
D 1 ) L i | I3 i i i i i i D
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| Edll}
45 'r——.'::] 45
4 3 L
3 % S == :
50 S - L 5o
55 &5
60 60
TOP 1.0 FT IS OISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END AREAR EFFECT
RESLMED TOTAL UNIT HT = 115 PCF ACSLMED DEPTH OF WARTER TRBLE = 43.0 FT
[ S80Il BEMAVICR TYFE INTERFRETATIONS BAGED ON: GUICELINEE FOR CEOTECHNICAL. DESION USING THE CPT oD CPTU.
SOIL MECHRMICS SERIES =120Q. UNIYERSITY OF BRITISH COLUNBIR. SEPTEMBER 1989, HY P.K. ROBERISN AND R.0. DRMPRMELLA.
CONE PENETRATION TEST SOUNDING NUMBER: CPT-7
PROJECT NAME  : EKI/WEBB CONE/RIG : 473/Rs3 KC/MR -*— I':_'
poow W
PROJECT NUMBER : 98-E623 DATE/TIME: 10-02-88 07:08 aamaal A
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CONE PORE PRESSURE (L)

TIP RESISTANCE (QC)

PORE PRESSURE RATIO

TONS/SG FT TONS/SQ FT 0/ac
20 10 o o 100 200 300 400 0.0 a.s 1.0
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TP 1.0 FT IS DISTURBED SDIL
TIP RESISTANCE NOT CORRECTED FOR END AREAR EFFECT
CONE. PENETRARTION TEST SOUNDING NUMBER: CPT-7
H
PROJECT NAME EKI/WEBE CONE/RIG : 473/Re3 KC/MR —*— L
PROJECT NUMBER : 98-E623 DATE/TIME: 10-02-98 07:08 m“"‘ A
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* %
* CONE PENETRATION TEST *
* *
* SOUNDING : CPT-8 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR  *
* DATE/TIME: 10-02-98 11:27 *
% *
*

o e e e ok o ok e e o e o e e ok e e ok o ok ok e o ok ok ok e ok ok e o o ok e e ok e o o e e o o ok o ok ok o ol e ke e v ok ok e e o o ok ok o e ok ok
PAGE 1 of 3

DEPTH DEPTH TP FRICTION CONE PORE SOIL BEHAVIOR TYPE N(60)
RESISTANCE RATIO PRESSURE
(m} (ft) (tsf) (%) (tsf)
150 &9 .0 .00 00 0
300 .98 .0 .00 .00 0
450 1.48 54.9 1.92 -.01 SILTY SAND to SANDY SILT 18
.600 1.97 45.0 1.52 -.02 SILTY SAND to SANDY SILT 15
L7130 2.46 22.9 1.51 -.02 SANDY SILY to CLAYEY SILY ¢
900 2.95 18.2 1.21 -.02 SANDY SILT to CLAYEY SILT 7
1.050 3.44 18.6 1.07 -.03 SANDY SILT to CLAYEY SILT 7
1.200 1.9 16.8 1.08 -.03 SANDY SILT to CLAYEY SILT 7
1.350 4,43 16.7 1.06 -.03 SANDY SILT to CLAYEY SILT 7
1.500 4.92 17.5 .96 -.03 SANDY SILT to CLAYEY SILY 7
1.650 5.41 25.9 2.30 -.05 SANDY SILT to CLAYEY SILY 10
1.800 5.91 55.9 1.47 -.05 SILTY SAND to SANDY SILT 19
1.950 6.40 61.2 1.29 -.05 SILTY SAND to SANDY SILT 14
2.100 6.59 48.2 .94 -.06 SILTY SAND to SANDY SILY 16
2.250 7.38 58.3 .72 -.06 SAND to SILTY SAND 15
2.400 7.87 63.3 .80 -.06 SAND to SILTY SAND 16
2.550 8.37 56.7 1.96 -.08 SILTY SAMD to SANDY SILT 19
2.700 8.86 39.2 2.32 -.06 SANDY SILT to CLAYEY SILT 16
2.850 $.35 30.4 1.51 -.05 SANDY SILY to CLAYEY SILT 12
3.000 9.84 23.3 1.36 -.05 SANDY SILT to CLAYEY SILT 9
3.150 10.33 26.3 1.42 -.06 SANDY SILT to CLAYEY SILT 11
3.300 10.83 72.0 1.35 -.05 SILTY SAND to SANDY SILT 24
3.450 11.32 47.8 2.03 - .04 SANDY SILT to CLAYEY SILY 19
3.600 11.81 55.2 1.87 -.08 SILTY SAND to SANDY SILT 18
3.750 12.30 67.6 1.57 -.05 SILTY SAND to SANDY SILY 23
3.900 12.80 26.1 3.53 -.05 CLAYEY SILT to SILTY CLAY 12
4.050 13.29 87.8 .82 -.04 SAND to SILTY SAND 22
4.200 13.78 66.1 1.15 -.06 SILTY SAND to SAMDY SILY 22
4.350 14.27 10.0 4.04 -.04 CLAY 10
4.500 14.76 16.¢ 1.72 -.04 CLAYEY SILY to SILYY CLaY 8
4.650 15.26 30.4 2.57 -.02 CLAYEY SILT to SILTY CLAY 15
4.800 15.75 35.1 2.06 -.01 SANDY SILT to CLAYEY SILT 14
4.950 16.24 30.5 1.76 -.01 SANDY SILY to CLAYEY SILT 12
5.100 16.73 26.1 2.09 -0t SANDY SILT to CLAYEY SILT 10
5.250 17.22 31.9 1.81 -.00 SANDY SILT to CLAYEY SILY 13
5.400 17.72 33.9 2.07 -.00 SANDY SILT to CLAYEY SILT 14
5.550 18.21 15.6 2.79 .00 CLAYEY SILT to SILTY CLAY 8
5.700 18.70 32.7 2.12 .01 SANDY SILT to CLAYEY SILT 13
5.850 19.19 19.0 3.03 .01 CLAYEY SILT to SILTY CLAY g
6.000 19.69 16.3 2.29 .01 CLAYEY SILT to SILTY CLAY 8
6.150 20.18 15.2 2.56 .02 CLAYEY SILT to SILTY CLAY 8

TOP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N{60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.

Interpretations based on: Robertson and Campanella, 1989.
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SOUNDING

13.650

CPT-8

TiP
RESISTANCE
(tsf)
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FRICTION
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*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL URIT WT = 115 pcf
ASSUMED DEPTH OF WATER TABLE = 43.0 ft

R(60) = EGUIVALENT SPT VALUE (60% Energy)

CONE PORE
PRESSURE
(tsf)

09

.09
-1
.52
.12
.13
.13
.14
.15
.18
19
.20
.21
7
.23
.25
.25
.25

.27
.26
.26
.23
.23
.23
.24
.25
.25
.25
.24
.2h
.24
.26
.24
.25
.25

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILY
SILTY SAND to SANDY SILT
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAKD to SAMNDY SILT
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SAND to SILTY SAND

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILTY
SAND to SILTY SAND

SANDY SILY to
SILTY SAND to
SANDY SILT to
SANDY SILT to
SILTY SAND to
SAND to SILTY
SAND to SILTY
SILTY SAND to
SILTY SAND to

CLAYEY SILT
SANDY SILT

CLAYEY SILY
CLAYEY SILT
SANDY SILT

SAND

SARD

SANDY SILT

SANDY SILT

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILYY CLAY
SILTY SAND to SANDY SILY
SILTY SAND to SANDY SILT
SAND to SILTY SAND

SANDY SILT to CLAYEY SILT

PAGE 2 of 3
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15
10

16
19
27
31
42
48
55
62
51
56
65
69
71
70
43
28
14
21
35
41
&0
38
40
29
15
19
18

22
21

Interpretations based on: Robertson and Campanella, 1989.
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PAGE 3 of 3
SOUNDING : CPT-B8

DEPTH DEPTH TIiP FRICTION COME PORE SOIL BEHAVIOR TYPE N(60)
RESISTANCE RATIO PRESSURE
{(m) (fe) (tsf) % {tsf)
13.800 45.28 163.8 1.58 26 SAND to SILTY SAND 35
13.950 45.77 149.6 1.80 .26 SILTY SAND to SANDY SILT 50
14.100 46.26 153.6 1.77 27 SAND to SILTY SAKD 38
14.250 46.7% 1462.6 1.46 .28 SAND to SILTY SAND 36
14.400 &7 .24 37.1 3.81 .27 CLAYEY SILT to SILTY CLAY 19
14.550 47 .74 22.0 2.26 27 CLAYEY SILY to SILTY CLAY 11
146.700 48.23 20.0 1.43 .29 SANDY SILT to CLAYEY SILT 8
14.850 48,72 37.1 2.45 .29 SAMDY SILT to CLAYEY SILY 15
15.000 49.21 23.6 3.03 .29 CLAYEY SILT to SILTY CLAY 12
15.150 49.70 100.3 1.70 .31 SILTY SAND to SANDY SILT 33
15.300 50.20 58.8 2.39 31 SANDY SILT to CLAYEY SILY 24
15.450 50.69 56.6 fdalabd .32 0

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UMIT WT = 115 pef

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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FRICTION RATIO TIP RESISTANCE
(FS/GC] (PERCENT) TONS/SE FT
g 4 o o 200

SOIL BEHAVIOR TYPE
(ac) INCREASING GRAIN SIZE —

400 HATLE cLAY SILT

SANO  GRAVEL

N N P )

T 7

Ao decsnndy e

I

10

R

\ [ M

i5

I T |

LI

20

§ I N S )

LEREE BN B B

25

1 T T

30

DEPTH

Sodoad L

kﬂ{\ T A
L’

J

35

S T T |

TV

40

b4 b}

LI

45

N O SN |

U

JUY

LI LA

=l

-
2

\

™
—
<
—

L L L

55

) W T |

(IR A T |

80
TCP 1.0 FT IS DISTURBED SOIL

TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT

ASSLMED TOTAL UNIT WT = 115 PCF

ASSLMED DEPTH OF WATER TRBLE = 43.0 FT

[ BOIL BEHAVIOR TYPE INTERFRETATIONS BABED ON:
g0

OUIDELINES FOR OEOTECHNICAL DESION USING THE CPRT @D CPTU.
1L PECHANICS SERIES 120, UNIVERSITY OF BRITISH COLUMBIA, SEPTEMBER 1989. BY P.KH, ROBERTSON AMD R.G, CAMPRELLA.

10

15

20

25

30

35

40

45

5Q

55

80

L334 NI HLd430

CONE PENETRATION TEST SOUNDING NUMBER: CPT-8

PROJECT NOME  : EKI/WEBB CONE/RIG : 473/Ru3 KC/MR * |;_|
_ PP ) BB,

PROJECT NUMBER : 98-E623 DATE/TIME: 10-02-98 11:27 maa| A
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CONE PORE PRESSURE (L)
TONS/SE FT

20

10 a

) I

TIP RESISTANCE |
TONS/SQ FT

a 100 200

I T | I S | | I - | O S T} 0. L 3

gty PORE PRESSURE RATIO

U/al
300 400 0.0 0.8

[ T N |

1

0

[u} i B 5 3

LANEN N N §

b bk d

LA}

10

Sdomndnnnd,

LN B A §

15

LT . |

T 7 1 F

20

25

Jkondon A

§
:

30

DEPTH IN FEET

I T ]

L2 A |

s

I |

Y

LA

40

Lot A

=

LI e e |

45

| SO . |

o
I

50

i A T |

LA R

55

bkl

T T

80
ToP

TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT

1.0 FT IS DISTURBED SOIL

10

s

20

es

30

35

40

45

50

55

60

1334 NI HLJ30

CONE PENETRATION TEST

- SOUNDING NUMBER: CPT-8

PROJECT NAME
PROJECT NUMBER

: EKI/HEBB

98-£623

CONE/RIG
DATE/TIME:

473/Ra3 KC/MR
10-02-98 11:27

>
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%* %
* CONE PENETRATION TEST *
%* *
% SOUNDING : CPT-9 PROJECT No.: 98-E623 *
* PROJECT : EKI/WEBB CONE/RIG : 473/R#3 KC/MR *
* DATE/TIME: 10-02-98 13:30 *
® %
&

dkkhhhhdhhhhkhhhhhhhhhhdhhhhdddhdhhkdhihdkdhhfdddkddddddddkihkdkddddodddhddkdkkik
PAGE 1 of 3

DEPTH DEPTH TiP FRICTION ., CONE PORE SOIL BEHAVIOR TYPE N{60)
RESISTANCE RATIO PRESSURE
{m) (ft) (tsf) (%) (tsf)
450 49 .0 00 .00 0
300 .98 .0 .00 .00 0
450 1.48 58.1 2.66 -.01 SANDY SILT to CLAYEY SILT 23
600 1.97 88.0 1.46 .02 SILTY SAND to SANDY SILT 29
.750 2.46 46,5 1.68 .00 SILTY SAND to SANDY SILT 15
.900 2.95 38.9 1.19 .00 SILTY SAND to SANDY SILT 13
1.050 3.464 23.0 1.36 .00 SANDY SILT to CLAYEY SILT 9
1.200 3.94 20.3 1.48 -.01 SANDY SILT to CLAYEY SILY 8
1.350 6.463% 22.2 1.40 -.01 SANDY SILT to CLAYEY SILT 9
1.500 4.92 22.7 1.40 -.01 SANDY SILT to CLAYEY SILT 9
1.650 5.41 26.5 1.31 -.02 SANDY SILT to CLAYEY SILT 11
1.800 5.91 25.1 1.48 .04 SANDY SILT to CLAYEY SILY 10
1.950 6.40 25.8 1.64 - .04 SANDY SILT to CLAYEY SILT 10
2.100 6.89 26.5 1.39 -.04 SANDY SILT to CLAYEY SILY 11
2.250 7.38 e1.4 1.84 -.05 SANDY SILT to CLAYEY SILT 9
2.400 7.87 18.0 1.98 -.04 CLAYEY SILT to SILTY CLAY 9
2.550 8.37 15.9 1.36 -.05 SANDY SILT to CLAYEY SILT 3
2.700 8.86 15.9 1.62 -.06 CLAYEY SILT to SILTY CLAY 8
2.850 9.3% 18.1 1.61 - .06 SANDY SILT to CLAYEY SILT 7
3.000 9.84 23.4 1.42 -.06 SANDY SILT to CLAYEY SILT 9
3.150 10.33 21.1 141 -.06 SANDY SILT to CLAYEY SILY 8
3.300 10.83 21.9 1.49 -.06 SANDY SILT to CLAYEY SILT g
3.450 11.32 23.4 2.18 -.06 SANDY SILT to CLAYEY SILT 9
3.600 11.81 33.9 1.69 - .06 SANDY SILT to CLAYEY SILT 14
3.750 12.30 32.3 2.36 -.05 SANDY SILT to CLAYEY SILT 13
3.900 12.80 15.1 3.37 -.05 CLAY to SILTY CLAY 10
4.050 13.29 45.8 1.88 -.06 SANDY SILT to CLAYEY SILT 18
4,200 13.78 36.3 3.43 -.03 CLAYEY SILT to SILYY CLAY 18
4,350 14.27 13.6 3.78 -.03 CLAY 14
4.500 14.76 16.9 1.76 -.03 CLAYEY SILT to SILTY CLAY 8
4,650 15.26 8.8 2.26 -.02 CLAY to SILTY CLAY 6
4£.800 15.75 18.6 1.96 =03 CLAYEY SILT to SILTY CLAY 9
4,950 16.24 11.5 3.54 -.03 CLAY 11
5.100 16.73 30.3 2.79 -.02 CLAYEY SILT to SILTY CLAY 15
5.250 17.22 30.9 2.56 -.01 SAKDY SILT to CLAYEY SILTY 12
5.400 17.72 32.8 2.15 -.01 SANDY SILT to CLAYEY SILT 13
5.550 18.21 67.9 1.62 .00 SILTY SAND to SANDY SILT 23
5.700 18.70 26,2 2.86 .00 CLAYEY SILT to SILYY CLAY 12
5.850 19.19 11.5 1.44 .00 CLAYEY SILT to SILTY CLAY 6
6.000 19.69 10.1 2.64 .00 CLAY to SILTY CLAY 7
6.150 20.18 17.7 1.41 .00 SANDY SILT to CLAYEY SILT 7

TOP 1.0 ft 1S DISTURBED SOIL

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT = 115 pcf

ASSUMED DEPTH OF WATER TABLE = 43.0 ft

N(460} = EQUIVALENT SPT VALUE (60% Energy)

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campanella, 1989.
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SOUNDING

11.550
11.700
11.850
12.000
12.150
12.300
12.450
12.4600
12.750
12.900
13.050
13.200
13.350
13.500
13.650

CPT-9

DEPTH TIp
RESISTANCE

(ft) {tsf)
20.67 13.4
21.16 13.8
21.65 7.3
22.15 7.6
22.64 7.9
23.13 42.8
23.62 55.3
26.11 84.4
26.61 53.6
25.10 18.6
25,59 59.5
26.08 76.8
26.57 51.9
27.07 13.7
27.56 10.3
28.05 8.2
28.54 11.1
29.04 8.0
29.53 8.9
30.02 18.2
30.51 13.1
31.00 12.9
31.50 92.3
31.99 61.7
32.48 24.7
32.97 90.1
33.46 133.3
33.96 131.6
34 .45 156.6
34.94 174.5
35.43 218.5
35.93 202.8
36.42 192.0
36.91 207.0
37.40 216.1
37.89 185.9
38.39 117.6
38.88 27.0
39.37 33.0
39.86 68.5
40.35 163.7
40.85 199.5
41.34 206.8
41.83 163.3
42.32 68.6
42.81 30.5
43.34 34.5
43.80 58.5
44.2%9 101.2
44,78 159.9

FRICTION
RATIO
(%)

. i) el
Y Py .

ZRNSUEREGRINRABBIZERR

MU Wo oW oo N O O = 0 W08 0ok :
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*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT =

ASSUMED DEPTH OF WATER TABLE = 43.0 ft
N(A0) = EQUIVALENT SPT VALUE (60% Energy)

115 pcf

CONE PORE
PRESSURE
(tsf)

.15

.16
.18
.18
.19
.19
.18
.18
-18
-18
-19
.20

SOIL BEHAVIOR TYPE

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAY to SILTY CLAY

CLAY to SILTY CLAY

CLAY

CLAYEY SILY to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SANDY SILT to CLAYEY SILY
CLAY

SILTY SAND to SANDY SILT
SILTY SAND to SANDY SILY
SANDY SILT to CLAYEY SILY
CLAY to SILTY CLAY

CLAY to SILTY CLAY

CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAY

CLAY to SILTY CLAY

CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT
SANDY SILY to CLAYEY SILT
CLAYEY SILT to SILTY CLAY

SILTY SAND to
SAND to SILTY
SILTY SAND to
SILTY SAND to
SILTY SAND to
SAND to SILTY
SAND to SILTY
SAND to SILTY
SAND to SILTY
SILTY SAND to
SILTY SAND to
SILTY SAND to
SANDY SILT to

SANDY SILTY
SAND
SANDY SILT
SANDY SILT
SANDY SILT
SAND
SAND
SAND
SAND
SANDY SILT
SANDY SILT
SANDY SILT
CLAYEY SILT

CLAYEY SILT to SILTY CLAY

SILTY SAKD to
SAND to SILTY
SAND to SILTY
SAND to SILTY
SAND to SILTY

SANDY SILT
SAND
SAND
SAND
SAND

SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
CLAYEY SILT to SILYY CLAY
CLAYEY SILT to SILTY CLAY
SILTY SAND to SANDY SILT

SAND

PAGE 2 of 3
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Interpretations based on: Robertson and Campanella, 1989,
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SOUNDING

CPT-9

RESISTANCE

TIP

{tsf)

FRICTION
RATIO
(%

s ® 3 s 8 2 @
~§ £ LRV = Y]

= ) Pl P b L ok b
.

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 115
ASSUMED DEPTH OF WATER TABLE = 43.0 ft
N(60) = EQUIVALENT SPT VALUE (&0% Energy)

pcf

COME PORE
PRESSURE
(tsf)

.24
.25
.26
.27

SOIL BEHAVIOR TYPE

SANDY SILT to CLAYEY SILY
SAND to SILTY SAND

SILTY SAND to SANDY SILT

SAND to SILTY SAND

SAND to SILTY SAND

CLAY to SILTY CLAY

CLAY to SILTY CLAY

SANDY SILT to CLAYEY SILT
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SILTY SAND to SAKDY SILT

SILTY SAND to SANDY SILY

PAGE 3 of 3
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Interpretations based on: Robertson and Campanella, 1989.
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SOIL BEHAVIOR TYPE
FRICTION RATIO TIP RESISTANCE (GC) N -
(FS/QC) (PERCENT TONSABE FT OROANIC CRERSING ORAIN SIZE
g 4 o o 200 400 MATLS . CLAY SILT  SAND  GRAVEL
D | I ) PO .} | IS B i [} i D
: - :
s . 5
- { ;: -
4 — L
10 10
- E”—f— t
N v—&:' g
15 15
20 j g 20
' -+ i }:
25 | ] s ey 25
F ] g ? o [ g
L 0
L i r ~f
i L x
Z a0 30 =
xI T = B -

a ] - m
: % Z\ = i i
35 - 35
] é 9; g i
40 | ©
] ; }
| < = |
45 ] S— 45
= =
] b ___’-JD ™
1 = = '

50 S0
E - ) 2
1 C
55 : 55
60 50

TOP 1.0 FT IS DISTURBED sOIL

TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT

AGOIUMED TOTAL UNIT HT = 115 PCF ASSIMED OEPTH OF WATER TABLE = 43.0 FT

SOIL BEMAVIOR TYPE INTERPRETATIONS BASED ON. DUIDELINES FOR CEOTECHMICOL DEBIOH USING THE CPT QD CPTU.
SOIL MECHANICS SERIES =120, UNIVERSITY OF BRITISH COLUMBIR, SEPTEMBER 19685, 8Y P.K. ROBERTSON AND R.G. CRMPHRELLA.
CONE PENETRATION TEST SOUNDING NUMBER: CPT-8
PROJECT NAME  : EKI/WEBB CONE/RIG : 473/Ru3 KC/MR *— l'l_:_l
PROJECT NUMBER : 98-E623 DATE/TIME: 10-02-98 13:30 m A
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CONE PORE PRESSURE (U) TIP RESISTANCE {QC3 PORE PRESSURE RATIO
U/ac

JONS/5@ FT TONS/SO FT
20 10 o o 100 200 300 400 0.0 0.5 1.0
O ..l 3 3 . i i 1 i i i - L i i i A i | [ i 1 1 i i L L 1 G
5 é 5
10 é 10
15 ; L s
20 g [ 20
25 25
- h €> I =
& ] - i
[T - -4
rd T L T
% 50 20 g
- -
= 1 - m
Lt - F m
] i \ i —
35 35
i d -
4 3 L
: 1 :
40 40
=g > b
45 ii 45
SU C i
4 = - S0
55 55
B0 80
TOP 1.0 FT IS OISTURBED SOIL
TIP RESISTANCE NOT CORRECTED FOR END ARER EFFECT
CONE PENETRATION TEST SOUNDING NUMBER: CPT-9
PROJECT NAME  : EKI/WEBB CONE/RIG : 473/Ru3 KC/MR

PROJECT NUMBER : 98-E623

DATE/TIME: 10-02-88B 13:30

>
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Erler &
Kalinowski, inc.

APPENDIX C

Boring Logs
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Boring & Well Construction Log

Erler &
Kalinowski, Inc.

Webb at Relioble Steel Property

Locarion WLt s MW—04
orams  West Hozmot Hame =T Webb— Monitoring Wells
orece  Hollow Stem Auger moECT  961025.02
e el = © e 10/28/98 | Sorm 10/28,/98
sLansc Ve DusmeTER 400 |mos 0.0° O 40007 | 22270 10.00in | meset O 70.00
PERFORATED  Glotted 0.010in oumerer 4.00in | T0M 40.00° ™ 70.00° | eamwe Mean Seo Level
Bentonite 0007 ™ 3300 (oo [GHOWD
e Bentonite Pellets oo 33.00' ™ 3800 | cosseoer  Rob Hesse
e ——— mose 3500 o 70.00 | cenmmensr Beth Lamb, CEG
FEMAVS 1.5-inch 0.D. Split Spoon Sompler
Well Completion: 12-inch surface housing
SAMPLES
- . WELL
g $ Elgl = |__ MATERIAL DESCRIPTION g 8| —| CONSTRUCTION NOTES
g8l k |® o £
- ; 238
o 1E|8| 2 |B s 2| 5
W Asphatt 4 to 6
inches.
M swor ST, groyish brown (10YR5/2); 15% doy 5% feet ' rthis%
g north o
sond; fine groined sond; micoceous; sof CrT-1.
2_
- y i
4_.
053 57 Color change to dark greyish brown (10YR4/2)
85| 2
051 3 6+
7_
. =
g_.
07:45 |ww—4-1058 05 | 3 197 crease oy to 25%, decrease snd to 20%,
05| 4
05| 5 L
98 of 132 Page 1 of 5
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eV ) RAS=CT Webb~ Monitoring Wells  ZU05ST  961025.02 Er'er &

Boring & Well Construction Log Kalinowski, Inc.
SAWPLES
H . WELL
) gle | < MATERIAL DESCRIPTION % 8| —| CONSTRUCTION NOTES
$ 5l T |= s
g38e
s | § 383 7 cHE
1+
14
05| 3 157 Decrecse clay to 15%, increase sand to 35%.
b y

B5| 5 16 ‘

17
18-

194

051 5 207 CUaveY ST, dork grey (10VRA/1); 35% clay, 15% sand: W v
fine gromed sond; micaceous; soft; low plasticity;
057 low toughness; low dry strength; moist.
08:00 |WW—4-21.508 05 | 9 2t
22_.
23...
24- ML
SANDY SIT; dark greyish brown (mm/z) 15% day
25% sond; fine groined sond; micaceous; soft; ‘
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Attachment 3 Potential to Release Score

The following two hypothetical scenarios are provided to evaluate the HRS potential to release factor
value score for the Jervis B. Webb Co. site (the Site). It 1s intended to illustrate that, even if comments
presented by the Dragun Corporation are correct, the HRS score for the Site would still exceed 28.50 if
the potential for release factor value were scored instead of a likelihood of release factor value.

A3.1 Scenario 1

Under this scenario, it is assumed that an observed release of contamination to the aquifer has not been
established. All points of contamination identified at the Site are considered eligible for this hypothetical
evaluation of the potential to release factor.

A3.11 Likelihood of Release Factor Category

Regarding the potential to release factor for the ground water migration pathway, HRS Section 3.1.2,
Potential to release, states:

Evaluate potential to release only if an observed release cannot be established for the
aquifer. Evaluate potential to release based on four factors: containment, net
precipitation, depth to aquifer, and travel time. For sources overlying karst terrain, give
any karst aquifer that underlies any portion of the sources at the site special consideration
n evaluating depth to aquifer and travel time, as specified in sections 3.1.2.3 and 3.1.2.4.

HRS Section 3.1.2.1, Containment, states:

Assign a containment factor value from table 3-2 to each source at the site. Select the
highest containment factor value assigned to those sources with a source hazardous waste
quantity value of 0.5 or more (see section 2.4.2.1.5). (Do not include this minimum size
requirement in evaluating any other factor of this pathway.) Assign this highest value as
the containment factor value for the aquifer being evaluated. Enter this value in Table 3-
1.

If no source at the site meets the minimum size requirement, then select the highest value

assigned to the sources at the site and assign it as the containment factor value for the

aquifer being evaluated. Enter this value in table 3-1.
Page 20 of the HRS documentation record at proposal states that the hazardous waste quantity assigned
for Source 1 is a value of greater than zero. Although this does not meet the minimum size requirement of
0.5, it is the sole source at the Site, and therefore the containment value from Source 1 would be used for
the purposes of calculating potential to release.
On Source 1 containment, page 12 of the HRS documentation record at proposal states:

Source Containment

Release to ground water:

A site reconnaissance conducted in February 2011 showed that although the Jervis B.
Webb Co. property is mostly paved, the pavement is in poor condition and contains



multiple cracks (Ref. 15, pp. 1, 2). In addition, during the 1997 and 1998 sampling
events, there was no evidence that a liner or engineered cover were present at or beneath
the ground surface (Ref. 10, pp. 56-91; Ref. 11 pp. 29-43). Precipitation could infiltrate
the contaminated soil beneath the pavement (Ref. 15, pp. 1, 2). Therefore, a containment
factor value of 10 is assigned (Ref. 1 Sections 2.2.3 and 3.1.2.1 and Table 3-2).

Therefore, the containment value for use in evaluating potential to release is 10.
HRS Section 3.1.2.2, Net precipitation, states:

Assign a net precipitation factor value to the site. Figure 3-2 provides computed net
precipitation factor values, based on site location. . . .

HRS Figure 3-2, Net Precipitation Factor Values, shows the following:

Puarto Ricy
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FIGURE 3-2
NET PRECIPITATION FACTOR VALUES

Based on the location of the Site (see Figure 1 of the HRS documentation record at proposal, which

shows the site location relative to the entire state of California), the net precipitation factor assigned is 3.

HRS Section 3.1.2.3, Depth to aquifer, states:

Evaluate depth to aquifer by determining the depth from the lowest known point of
hazardous substances at a site to the top of the aquifer being evaluated, considering all



layers in that interval. Measure the depth to an aquifer as the distance from the surface to
the top of the aquifer minus the distance from the surface to the lowest known point of
hazardous substances cligible to be evaluated for that aquifer. In evaluating depth to
aquifer in karst terrain, assign a thickness of 0 feet to a karst aquifer that underlies any
portion of the sources at the site. Based on the calculated depth, assign a value from table
3-5 to the depth to aquifer factor.

Determine the depth to aquifer only at locations within 2 miles of the sources at the site,
except: if observed ground water contamination attributable to sources at the site extends
more than 2 miles beyond these sources, use any location within the limits of this
observed ground water contamination when evaluating the depth to aquifer factor for any
aquifer that does not have an observed release. If the necessary geologic information is
available at multiple locations, calculate the depth to aquifer at each location. Use the
location having the smallest depth to assign the factor value. Enter this value in table 3-1.

HRS Table 3-5, Depth to Aquifer Factor Values, shows the following:

Table 3-5 Depth to Aquifer Factor Values

Depth to aquifer” (feet) Assigned value
Less than or equal to 25 5
Greater than 25 to 250 3
Greater than 250 1

*Use depth of all layers between the hazardous substances and aquifer.
Assign a thickness of 0 feet to any karst aquifer that underlies any portion of
the sources at the site.

Page 16 of the HRS documentation record at proposal shows three samples (B17-41, B18-41, B19-41)
collected at 41 t bgs, one sample each at borehole locations B17, B18 and B19, where contamination was
detected (in Reference 10 of the HRS documentation record at proposal, see p. 32for the relevant TCE
and PCE concentrations in these samples).

Page 23 of the HRS documentation record at proposal identifies that “in the South Gate area, shallow
ground water occurs at a depth of approximately 45 feet bgs.” Therefore, the depth from sample B18-41
at 411t bgs to ground water is 4 fi, corresponding to an assigned depth to aquifer factor value of 5 (see
also Figure A3-1, Borehole B18 Lithologic Information, of this attachment).

HRS Section 3.1.2.4, Travel time, states:

Evaluate the travel time factor based on the geologic materials in the interval between the
lowest known point of hazardous substances at the site and the top of the aquifer being
evaluated. Assign a value to the travel time factor as follows:

e Ifthe depth to aquifer (see section 3.1.2.3) is 10 feet or less, assign a value of 35.

e If forthe interval being evaluated, all layers that underlie a portion of the sources at

the site are karst, assign a value of 35.

e Otherwise:

- Select the lowest hydraulic conductivity layer(s) from within the above interval.
Consider only layers at least 3 feet thick. However, do not consider layers or
portions of layers within the first 10 feet of the depth to the aquifer.

- Determine hydraulic conductivities for individual layers from table 3-6 or from
in-situ or laboratory tests. Use representative, measured, hydraulic conductivity
values whenever available.



- If more than one layer has the same lowest hydraulic conductivity, include all
such layers and sum their thicknesses. Assign a thickness of 0 feet to a karst layer
that underlies any portion of the sources at the site.

- Assign a value from table 3-7 to the travel time factor, based on the thickness and
hydraulic conductivity of the lowest hydraulic conductivity layer(s).

Determine travel time only at locations within 2 miles of the sources at the site, except: if
observed ground water contamination attributable to sources at the site extends more than
2 miles bevond these sources, use any location within the limits of this observed ground
water contamination when evaluating the travel time factor for any aquifer that does not
have an observed release. If the necessary subsurface geologic information is available at
multiple locations, evaluate the travel time factor at each location. Use the location
having the highest travel time factor value to assign the factor value for the aquifer. Enter
this value in table 3-1.

HRS Table 3-6, Hydraulic Conductivity of Geologic Materials, lists the following values:

Table 3-6 Hydraulic Conductivity of Geologic Materials
Type of material Assigned
conductivity” (cm/sec)
Clay; low permeability till (compact unfractured till); | 10

shale; unfractured metamorphic and igneous rocks

Silt; loesses; silty clays; sediments that are 10°
predominantly silts; moderately permeable till (fine-
grained, unconsolidated till, or compact till with
some fractures); low permeability limestones and
dolomites (no karst); low permeability sandstone;
low permeability fractured igneous and metamorphic
rocks.
Sands; sandy silts; sediments that are predominantly | 10™
sand; highly permeable till (coarse-grained,
unconsolidated or compact and highly fractured);
peat; moderately permeable limestones and
dolomites (no karst); moderately permeable
sandstone; moderately permeable fractured igneous
and metamorphic rocks
Gravel; clean sand; highly permeable fractured 107
igneous and metamorphic rocks; permeable basalt;
karst limestones and dolomites

* Do not round to nearest integer.




HRS Table 3-7, Travel Time Factor Values, states:

Table 3-7 Travel Time Factor Values®

Hydraulic Thickness of lowest hydraulic conductivity layer(s) (feet)
conductivity Greater than 3 | Greaterthan 5 | Greater than 100 | Greater than
(cm/sec) to5 to 100 to 500 500

Greater than or | 35 35 35 25

equal to 107

Less than 10° | 35 25 15 15

to 10~

Less than 10° | 15 15 5 5

to 107

Lessthan 107 |5 5 1 1

* If depth to aquifer is 10 feet or less or if, for the interval being evaluated, all
layers that underlic a portion of the sources at the site are karst, assign a
value of 35.

" Consider only layers at least 3 feet thick. Do not consider layers or portions
of layers within the first 10 feet of the depth to the aquifer.

As sample B18-41 is located at 411t bgs, and the depth to aquifer is less than 10 fi, according to HRS
Section 3.1.2.4, Travel time, quoted above, a travel time factor value of 35 would be assigned (see also
Figure A3-1, Borehole B18 Lithologic Information, of this attachment).

HRS Section 3.1.2.5, Calculation of potential to refease factor value, states:

Sum the factor values for net precipitation, depth to aquifer, and travel time, and multiply
this sum by the factor value for containment. Assign this product as the potential to
release factor value for the aquifer. Enter this value in table 3-1.

Thus, the potential to release factor would be (3 +5 +35) x 10, or 430.
HRS Section 3.1.3, Calculation of likelihood of release factor category value, states:

If an observed release is established for an aquifer, assign the observed release factor
value of 550 as the likelihood of release factor category value for that aquifer. Otherwise,
assign the potential to release factor value for that aquifer as the likelihood of release
value. Enter the value assigned in table 3-1.

Therefore, the likelihood of release factor category value for the aquifer is 430.
A3.1.2 Waste Characteristics Factor Category

Based on the EPA’s September 2011 revision to the TCE toxicological parameters posted in the
Integrated Risk Information System (IRIS) database, the toxicity value for TCE has been updated. The
updated toxicity value for TCE has been revised from the previous value of 10,000 to 1,000. The EPA’s
revision to the IRIS database does not result in a change to the mobility factor value for TCE. This change
in the TCE toxicological parameters that results in an updated toxicity value for TCE of 1,000 does
change the Toxicity/Mobility Factor Value for the Site to 1,000'. As explained in section 3.8,

! See section 3.8, Consideration of Revisions in TCE Toxicological Parameters, of the Jervis B. Webb Co. support
document.

(9]



Consideration of Revisions in TCE Toxicological Parameters, of the Jervis B. Webb Co. support
document, the resulting Waste Characteristics Factor Category Value has been revised to 10 in the HRS
documentation record at promulgation to reflect this toxicity change.

As can be seen in the scoreshect on page 3 of the HRS documentation record at proposal, the ground
water migration score for an aquifer is equal to the product of the likelihood of release, waste
characteristics, and targets factor category values divided by 82,500 or;
(430x 10 x 1,373)/82,500 = 71.56
The ground water migration pathway score is equal to the highest aquifer score, or 71.56.
HRS Section 2.1.1, Calculation of HRS site score, states that:

[s]cores are first calculated for the individual pathways as specified in sections 2 through

7 and then are combined for the site using the following root-mean-square equation to
determine the overall HRS site score, which ranges from 0 to 100:

7

i

2 2ol ol
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Under this hypothetical evaluation, the HRS site score would be 35.78. The Site score would be above
28.50 and sufficient to qualify the site for the NPL; there would be no change in the decision to place the
Site on the NPL.

A3.2 Scenario 2

In this hypothetical scenario, the following assumptions have been made based on Dragun’s claims (the
EPA does not concede these points):

e The ground water chlorinated solvent contamination under the Jervis Webb Co. Site originated at
an off-site upgradient source.

e The 2-5 fi thick clay layer beginning at approximately 25 feet below ground surface (ft bgs) at the
Site is competent and continuous throughout the Site area.

¢ The chlorinated solvent contamination in deep soil below the clay layer is a result of ground
water contamination migrating upward, not a result of shallow soil contamination above the clay
layer migrating downward.

In evaluating the potential to release below, only points of contamination above the clay layer are used to
acknowledge the above assumptions. Additionally, as part of this hypothetical Scenario 2, the hazardous
constituent quantity is calculated taking into account the recorded mass of volatile organic compounds
(VOCs) removed from Site soils above the clay layer by a soil vapor extraction (SVE) system.

A3.2.1 Likelihood of Release Factor Category

Regarding the potential to release for the ground water pathway, HRS Section 3.1.2, Potential to release,
states:



Evaluate potential to release only if an observed release cannot be established for the
aquifer. Evaluate potential to release based on four factors: containment, net
precipitation, depth to aquifer, and travel time. For sources overlying karst terrain, give
any karst aquifer that underlies any portion of the sources at the site special consideration
in evaluating depth to aquifer and travel time, as specified in sections 3.1.2.3 and 3.1.2 4.

HRS Section 3.1.2.1, Containment, states:

Assign a containment factor value from table 3-2 to each source at the site. Select the
highest containment factor value assigned to those sources with a source hazardous waste
quantity value of 0.5 or more (see section 2.4.2.1.5). (Do not include this minimum size
requirement in evaluating any other factor of this pathway.) Assign this highest value as
the containment factor value for the aquifer being evaluated. Enter this value in Table 3-
L.

If no source at the site meets the minimum size requirement, then select the highest value
assigned to the sources at the site and assign it as the containment factor value for the
aquifer being evaluated. Enter this value in table 3-1.

Page 20 of the HRS documentation record at proposal states that the hazardous waste quantity assigned
for Source 1 is a value of greater than zero. Though this does not meet the minimum size requirement of
0.5, it is the sole source at the Site, and therefore the containment value from Source 1 is used for the
purposes of calculating potential to release.

On Source 1 containment, page 12 of the HRS documentation record at proposal states:
Source Containment
Release to ground water:
A site reconnaissance conducted in February 2011 showed that although the Jervis B.
Webb Co. property is mostly paved, the pavement is in poor condition and contains
multiple cracks (Ref. 15, pp. 1, 2). In addition, during the 1997 and 1998 sampling
events, there was no evidence that a liner or engineered cover were present at or beneath
the ground surface (Ref. 10, pp. 56-91; Ref. 11 pp. 29-43). Precipitation could infiltrate
the contaminated soil beneath the pavement (Ref. 15, pp. 1, 2). Therefore, a containment
factor value of 10 is assigned (Ref. 1 Sections 2.2.3 and 3.1.2.1 and Table 3-2).
Therefore the containment value for use in evaluating potential to release is 10.

HRS Section 3.1.2.2, Net precipitation, states:

Assign a net precipitation factor value to the site. Figure 3-2 provides computed net
precipitation factor values, based on site location. . . .



HRS Figure 3-2, Ner Precipitation Factor Values, shows the following:
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FIGURE 3-2
NET PRECIPITATION FACTOR VALUES

Based on the location of the Site (see Figure 1 of the HRS documentation record at proposal, which
shows the site location relative to the entire state of California), the net precipitation factor assigned is 3.

HRS Section 3.1.2.3, Depth to aquifer, states:

Evaluate depth to aquifer by determining the depth from the lowest known point of
hazardous substances at a site to the top of the aquifer being evaluated, considering all
layers in that interval. Measure the depth to an aquifer as the distance from the surface to
the top of the aquifer minus the distance from the surface to the lowest known point of
hazardous substances eligible to be evaluated for that aquifer. In evaluating depth to
aquifer in karst terrain, assign a thickness of 0 feet to a karst aquifer that underlies any
portion of the sources at the site. Based on the calculated depth, assign a value from table
3-5 to the depth to aquifer factor.

Determine the depth to aquifer only at locations within 2 miles of the sources at the site,
except: if observed ground water contamination attributable to sources at the site extends
more than 2 miles beyond these sources, use any location within the limits of this
observed ground water contamination when evaluating the depth to aquifer factor for any
aquifer that does not have an observed release. If the necessary geologic information is




available at multiple locations, calculate the depth to aquifer at each location. Use the
location having the smallest depth to assign the factor value. Enter this value in table 3-1.

HRS Table 3-5, Depth to Aquifer Factor Values, shows the following:

Table 3-5 Depth to Aquifer Factor Values

Depth to aquifer” (feet) Assigned value
Less than or equal to 25 5
Greater than 25 to 250 3
Greater than 250 1

? Use depth of all layers between the hazardous substances and aquifer.
Assign a thickness of 0 feet to any karst aquifer that underlies any portion of
the sources at the site.

As previously mentioned, in evaluating the potential to release factor for the purposes of this hypothetical
exercise, only points of contamination above the clay layer are used to acknowledge Dragun’s claims.
The contamination detected in borehole location B18 (near the center of Source 1) at 21 ft bgs will be
used for this purpose (in Reference 10 of the HRS documentation record at proposal, see page 32 for the
TCE concentration in that sample, and the B18 borehole log on page 85 showing that sample depth is
above the clay laver). (See also Figure A3-1, Borehole B18 Lithologic Information, of this attachment.)

Page 23 of the HRS documentation record at proposal identifies that “in the South Gate area, shallow
ground water occurs at a depth of approximately 45 feet bgs.” Therefore, the depth from sample B18-21
at 21 ft bgs to ground water is 24 ft, corresponding to an assigned depth to aquifer factor value of 5.

HRS Section 3.1.2.4, Travel time, states:

Evaluate the travel time factor based on the geologic materials in the interval between the
lowest known point of hazardous substances at the site and the top of the aquifer being
evaluated. Assign a value to the travel time factor as follows:

e Ifthe depth to aquifer (see section 3.1.2.3) is 10 feet or less, assign a value of 35.

e If forthe interval being evaluated, all layers that underlie a portion of the sources at

the site are karst, assign a value of 35.

e Otherwise:

- Select the lowest hydraulic conductivity layer(s) from within the above interval.
Consider only layers at least 3 feet thick. However, do not consider layers or
portions of layers within the first 10 feet of the depth to the aquifer.

- Determine hydraulic conductivities for individual layers from table 3-6 or from
in-situ or laboratory tests. Use representative, measured, hydraulic conductivity
values whenever available.

- If more than one layer has the same lowest hydraulic conductivity, include all
such layers and sum their thicknesses. Assign a thickness of 0 feet to a karst layer
that underlies any portion of the sources at the site.

- Assign a value from table 3-7 to the travel time factor, based on the thickness and
hydraulic conductivity of the lowest hydraulic conductivity layer(s).

Determine travel time only at locations within 2 miles of the sources at the site, except: if
observed ground water contamination attributable to sources at the site extends more than
2 miles bevond these sources, use any location within the limits of this observed ground
water contamination when evaluating the travel time factor for any aquifer that does not
have an observed release. If the necessary subsurface geologic information is available at



multiple locations, evaluate the travel time factor at each location. Use the location
having the highest travel time factor value to assign the factor value for the aquifer. Enter
this value in table 3-1.

HRS Table 3-6, Hydraulic Conductivity of Geologic Materials, lists the following values:

Table 3-6 Hvdraulic Conductivity of Geologic Materials

Type of material Assigned conductivity®
(cm/sec)
Clay; low permeability till (compact unfractured till); 107

shale; unfractured metamorphic and igneous rocks

Silt; loesses; silty clays; sediments that are predominantly 10°
silts; moderately permeable till (fine- grained,
unconsolidated till, or compact till with some fractures);
low permeability limestones and dolomites (no karst); low
permeability sandstone; low permeability fractured
igneous and metamorphic rocks.
Sands; sandy silts; sediments that are predominantly sand; | 10
highly permeable till (coarse-grained, unconsolidated or
compact and highly fractured); peat; moderately
permeable limestones and dolomites (no karst);
moderately permeable sandstone; moderately permeable
fractured igneous and metamorphic rocks
Gravel; clean sand; highly permeable fractured igneous 107
and metamorphic rocks; permeable basalt; karst
limestones and dolomites

* Do not round to nearest integer.

HRS Table 3-7, Travel Time Factor Values, states:

Table 3-7 Travel Time Factor Values®

Hydraulic Thickness of lowest hydraulic conductivity layer(s)” (feet)

conductivity Greater than 3 to | Greater than 3 Greater than 100 Greater than
(cm/sec) 5 to 100 to 500 500

Greater thanor | 35 35 35 25

equal to 107

Less than 107 | 35 25 15 15

to 10”

Less than 10> | 15 15 5 5

to 107

Less than 107 | 5 5 1 1

* If depth to aquifer is 10 feet or less or if, for the interval being evaluated, all layers that underlie
a portion of the sources at the site are karst, assign a value of 35.

® Consider only layers at least 3 feet thick. Do not consider layers or portions of layers within the
first 10 feet of the depth to the aquifer.

As sample B18-21 is located at 21 ft bgs, and the HRS instructs not to consider the first 10 ft of depth to
aquifer, the lowest hydraulic conductivity layer at least 3 ft thick between 31 ft bgs and 45 ft bgs is a 4.5-
ft thick clayey silt layer (in Reference 10 of the HRS documentation record at proposal, see the B18
borehole log on pp. 84-87, showing the clavey silt layer from approximately 31-35.5 ft). The hydraulic
conductivity for a clayey silt layer is 10 from HRS Table 3-6 above. The corresponding time travel
factor value for a 4.5-ft thick layer with a hydraulic conductivity of 10° would be 15.

10



HRS Section 3.1.2.5, Calculation of potential to release factor value, states:

Sum the factor values for net precipitation, depth to aquifer, and travel time, and multiply
this sum by the factor value for containment. Assign this product as the potential to
release factor value for the aquifer. Enter this value in table 3-1.

Thus, the potential to release factor would be (3 +5 + 15) x 10, or 230.
HRS Section 3.1.3, Calculation of likelihood of release factor category value, states:

If an observed release is established for an aquifer, assign the observed release factor
value of 550 as the likelihood of release factor category value for that aquifer. Otherwise,
assign the potential to release factor value for that aquifer as the likelihood of release
value. Enter the value assigned in table 3-1.

Therefore, the likelihood of release factor category value for the aquifer would be 230.
A3.2.2 Waste Characteristics Factor Category

Under this hypothetical Scenario 2, the estimated 177 pounds of VOCs stated to have been removed from
soil at the Site by the SVE system are used to calculate an estimated source hazardous constituent
quantity; only the contamination from SVE system points above the clay layer are used for this
calculation (see page 5 of Attachment 1, 2008 State of California Department of Toxic Substance Control
Consent Order, of the Jervis B. Webb Co. support document). This information was used to calculate a
revised waste characteristics factor category value for this hypothetical evaluation.

Also, as mentioned in Scenario 1, the toxicity value for TCE has recently been revised by the EPA, and
this 1s taken into account in Scenario 2.

A3.22.1 Determination of Mass of VOCs Removed from Above the Clay Layer

Only soil vapor extraction wells with a screening interval at or above the approximate start of the
assumed clay layer (i.e., 25 ft bgs) are evaluated to determine the pounds of VOCs removed from above
the clay layer during SVE system operation from June 1999 — October 2001. According to page 10 of
Attachment 10, Excerpt of Quarterly Progress Report for April-June 2001, of the Jervis B. Webb Co.
support document, wells SVE-1, SVE-3 and VMP-1 were screened at approximately 19-25 ft bgs and
SVE-2 was screened at approximately 18-24 ft bgs. Therefore the fraction of the total pounds VOCs
removed due to these wells is estimated below.

Pounds Removed Prior to June 2001

Page 14 of Attachment 10, Excerpt of Quarterly Progress Report for April-June 2001, of the Jervis B.
Webb Co. support document states that an “estimated 155 pounds of VOCs, including 121 pounds of
TCE, have been extracted from soil at the site as of 31 May 20017

To this end, the following values were calculated from measurements made at individual extraction wells:
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1. Total pounds of VOCs removed by extraction wells located above the clay layer — 222.60 pounds®.
2. Total pounds of VOCs removed by all extraction wells — 311.90 pounds’.

Therefore, the pounds removed by extraction wells above the clay laver represent approximately 222.60 +
311.90, or 71.36% of' the total. Note that these individual extraction well measurements are used only to
approximate the percentage of mass removed by all wells due to wells above the clay laver.
Measurements for the system as a whole at the “blower influent” are used to determine a more accurate
value for the total pounds removed from the SVE system as a whole, because the blower influent
measurements are more accurate than those made at individual wells®.

And, 71.36% of the total 155 pounds of VOCs removed prior to June 2001 by extraction wells located
above the assumed clay layer, as measured at the blower influent is 110.60 pounds.

Pounds Removed from June 2001 until SVE System Shutdown

The soil vapor extraction system continued operating after May 31, 2001, specifically; page 5 of
Attachment 1, 2008 State of California Department of Toxic Substance Control Consent Order, of the
Jervis B. Webb Co. support document states the following:

In June 1999, four soil vapor extraction (SVE) wells and four vapor monitoring probes
were installed to extract and treat VOCs in soil vapor beneath the Webb-Firestone
property in the vicinity of the former clarifier. The SVE system started operation on
March 16, 2000 and ran nearly continuously until October 2001, removing an estimated
total of 177 pounds of VOCs (primarily TCE): the estimated total mass of VOCs in the
soil.

Therefore, to estimate the pounds of VOCs removed from the soil above the clay layer after May 31,
2001, the following assumptions were made: 1) an additional 22 pounds of VOCs were removed and 2)
the daily mass removal rates by the individual extraction wells did not change significantly during this
time period (see page 14 of Attachment 10, Excerpt of Quarterly Progress Report for April-June 2001, of
the Jervis B. Webb Co. support document). Based on these assumptions the following values were
calculated:

1. Estimated daily removal rate for total VOCs by extraction wells located above the assumed clay layer -
0.069 pounds per day’.

2. Estimated daily removal rate for total VOCs by all extraction wells — 0.1996 pounds per day’.

* Based on the following estimated cumulative removal rates for total VOCs provided by Attachment 10, Excerpt of
Quarterly Progress Report for April-June 2001, of the Jervis B. Webb Co. support document: SVE-1 — 208 pounds
(p. 39), SVE-2 — 10 pounds (p. 43), SVE-3 - 2.7 pounds (p. 47) and VMP-1 - 1.9 pounds (p. 49).

* Based on the sum total of VOCs removed above the assumed clay layer and the following estimated cumulative
removal rates for total VOCs below the assumed clay layer provided by Attachment 10, Excerpt of Quarterly
Progress Report for April-June 2001, of the Jervis B. Webb Co. support document: SVE-D1 - 68 pounds (p. 53),
VMP-D1 - 5.3 pounds (p. 56) and VMP-D2 — 16 pounds (p. 59).

* See page 3-4 of Attachment 11, Excerpt of Quarterly Progress Report for January-March 2000, of the Jervis B.
Webb Co. support document.

> Based on the following estimated daily removal rates for total VOCs provided by Attachment 10, Excerpt of
Quarterly Progress Report for April-June 2001, of the Jervis B. Webb Co. support document: SVE-1 —0.011 pounds
(p. 39). SVE-2 - 0.0090 pounds (p. 43), SVE-3 —0.027 pounds (p. 47) and VMP-1 - 0.022 pounds (p. 49).
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Thus, the pounds removed by extraction wells above the clay layer after May 31, 2001 represent
approximately 0.069 + 0.1996, or 34.57% of the total. The pounds removed from above the clay layer
after that date is then approximately 34.56% of 22, or 7.60 pounds.

The total estimated pounds of VOCs removed from above the clay layer over the entire SVE system
operation would then be 118.20.

A3.2.2.2 HRS Scoring

Regarding the establishment of a waste characteristics factor category value, HRS Section 3.2, Waste
characteristics, states:

Evaluate the waste characteristics factor category for an aquifer based on two factors:

toxicity/mobility and hazardous waste quantity. Evaluate only those hazardous substances

available to migrate from the sources at the site to ground water. Such hazardous

substances include:

e Hazardous substances that meet the criteria for an observed release to ground water.

¢ All hazardous substances associated with a source that has a ground water
containment factor value greater than 0 (see sections 2.2.2, 22,3, and 3.1.2.1).

HRS Section 3.3.2, Hazardous waste quantity, states:

Assign a hazardous waste quantity factor value for the ground water pathway (or aquifer)
as specified in section 2 .4.2. Enter this value in table 3-1.

Regarding the establishment of a hazardous waste quantity factor value, HRS Section 2.4 2, Hazardous
waste quantity, states:

Evaluate the hazardous waste quantity factor by first assigning each source (or area of
observed contamination) a source hazardous waste quantity value as specified below.
Sum these values to obtain the hazardous waste quantity factor value for the pathway
being evaluated.

In evaluating the hazardous waste quantity factor for the three migration pathways,
allocate hazardous substances and hazardous wastestreams to specific sources in the
manner specified in section 2.2.2, except: consider hazardous substances and hazardous
wastestreams that cannot be allocated to any specific source to constitute a separate
"unallocated source" for purposes of evaluating only this factor for the three migration
pathways. Do not, however, include a hazardous substance or hazardous wastestream in
the unallocated source for a migration pathway if there is definitive information
indicating that the substance or wastestream could only have been placed in sources with
a containment factor value of 0 for that migration pathway.

® Based on the summed daily removal rates of VOCs (pounds) from above the assumed clay layer and the following
estimated daily removal rates for VOCs (pounds) below the assumed clay layer provided by Attachment 10,
Attachment 10, Excerpt of Quarterly Progress Report for April-JTune 2001, of the Jervis B. Webb Co. support
document: SVE-D1 ~0.041 pounds (p. 53), VMP-D1 - 0.0066 pounds (p. 56) and VMP-D2 — 0.083 pounds (p. 59).
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HRS Section 2.4.2.1, Source hazardous waste quantity, states:

For cach of the three migration pathways, assign a source hazardous waste quantity value
to each source (including the unallocated source) having a containment factor value
greater than 0 for the pathway being evaluated. Consider the unallocated source to have a
containment factor value greater than 0 for each migration pathway.

For all pathways, evaluate source hazardous waste quantity using the following four
measures in the following hierarchy:

e Hazardous constituent quantity.
¢ Hazardous wastestream quantity.
e Volume.

e Arca

HRS Section 2.4.2.1.1, Hazardous constituent quantity, states:

Evaluate hazardous constituent quantity for the source (or area of observed
contamination) based solely on the mass of CERCLA hazardous substances (as defined in
CERCLA section 101(14), as amended) allocated to the source (or arca of observed
contamination), except:

Based on this mass, designated as C, assign a value for hazardous constituent quantity as

follows:

e For the migration pathways, assign the source a value for hazardous constituent
quantity using the Tier A equation of table 2-5.

e For the soil exposure pathway, assign the area of observed contamination a value
using the Tier A equation of table 5-2 (section 5.1.2.2).

If the hazardous constituent quantity for the source (or area of observed contamination) is
adequately determined (that is, the total mass of all CERCLA hazardous substances in the
source and releases from the source [or in the area of observed contamination] is known
or 1s estimated with reasonable confidence), do not evaluate the other three measures
discussed below. Instead assign these other three measures a value of 0 for the source (or
area of observed contamination) and proceed to section 2.4.2.1.5.

If the hazardous constituent quantity is not adequately determined, assign the source (or
area of observed contamination) a value for hazardous constituent quantity based on the

available data and proceed to section 2.4.2.1.2.

HRS Table 2-5, Hazardous Waste Quantity Evaluation Equations, lists the following equations:
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Table 2-5 Hazardous Waste Quantity Evaluation Equations

Tier | Measure Units | Equation for assigning value *
A Hazardous constituent quantity (C) b C
B® | Hazardous wastestream quantity (W) | Ib W/5,000
Cb
Vohlume (V)
Landfill yd® V/2,500
Surface impoundment yd® V2.5
Surface impoundment yd® V/2.5
(buried/backfilled)
Drums ° gallon | V/2.5

Tanks and containers other than drums | yd® V/2.5

Contaminated soil yd® | V2,500

Pile yd® | V25

Other yd® | V25
Db

Arca (A)

Landfill ft’ A/3,400

Surface impoundment i A/13

Surface impoundment e A/13

(buried/backfilled)

Land treatment it A/270

Pile ¢ ft’ A3

Contaminated soil ft* A/34,000

Do not round to nearest integer.

® Convert volume to mass when necessary: 1 ton=2,000 pounds=1 cubic yard=4 drums=200 gallons.
¢ If actual volume of drums is unavailable, assume 1 drum=>50 gallons.

4 Use land surface area under pile, not surface area of pile.

An estimated total of 118.20 pounds of VOCs were removed from the soil located above the assumed clay
layer and according to HRS Table 2-5 and HRS Section 2.4.2.1.1, Hazardous constituent quantity, a
hazardous constituent quantity value of 118.20 would therefore be assigned to Source 1 at the Site.

HRS Section 2.4.2.1.5, Calculation of source hazardous waste quantity value, states:

Select the highest of the values assigned to the source (or area of observed
contamination) for the hazardous constituent quantity, hazardous wastestream quantity,

p—t
(9]



volume, and arca measures. Assign this value as the source hazardous waste quantity
value. Do not round to the nearest integer.

Therefore, as an estimated minimum of 118 20 of VOCs were present in the soil located above the clay
layer prior to the removal action; for the purposes of this analysis, a hazardous waste quantity value of
118.20 would be assigned to Source 1.

HRS Section 2.4.2.2, Calculation of hazardous waste quantity factor value, states:

Sum the source hazardous waste quantity values assigned to all sources (including the
unallocated source) or areas of observed contamination for the pathway being evaluated
and round this sum to the nearest integer, except: if the sum is greater than 0, but less
than 1, round it to 1. Based on this value, select a hazardous waste quantity factor value
for the pathway from table 2-6.

For a migration pathway, if the hazardous constituent quantity is adequately determined
(see section 2.4.2.1.1) for all sources (or all portions of sources and releases remaining
after a removal action), assign the value from table 2-6 as the hazardous waste quantity
factor value for the pathway. If the hazardous constituent quantity is not adequately
determined for one or more sources (or one or more portions of sources or releases
remaining after a removal action) assign a factor value as follows:

¢ Ifany target for that migration pathway is subject to Level T or Level I
concentrations (see section 2.5), assign either the value from table 2-6 or a value of
100, whichever is greater, as the hazardous waste quantity factor value for that
pathway.

¢ Ifnone of the targets for that pathway is subject to Level I or Level Il concentrations,
assign a factor value as follows:

- Ifthere has been no removal action, assign either the value from table 2-6 or a
value of 10, whichever is greater, as the hazardous waste quantity factor value for
that pathway.

- If there has been a removal action:

o Determine values from table 2-6 with and without consideration of the
removal action.

o If the value that would be assigned from table 2-6 without
consideration of the removal action would be 100 or greater, assign
either the value from table 2-6 with consideration of the removal
action or a value of 100, whichever is greater, as the hazardous waste
quantity factor value for the pathway. [emphasis added]

o Ifthe value that would be assigned from table 2-6 without consideration
of the removal action would be less than 100, assign a value of 10 as the
hazardous waste quantity factor value for the pathway.

HRS Table 2-6, Hazardous Waste Quantity Factor Values, shows the following:
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Hazardous waste quantity value Assigned value

0 0

1* to 100 1°

Greater than 100 to 10,000 100

Greater than 10,000 to 1,000,000 10,000

Greater than 1,000,000 1,000,000
*If the hazardous waste quantity value is greater than 0, but less than 1, round it to 1 as specified
in text.

" For the pathway, if hazardous constituent quantity is not adequately determined, assign a value
as specified in the text; do not assign the value of 1.

For the purposes of this hypothetical evaluation, a hazardous waste quantity value of 118.20 would be
assigned, yielding a hazardous waste quantity factor value of 100 according to HRS Table 2-6 and HRS
Section 2.4.2.2 .

HRS Section 3.2.3, Calculation of waste characteristics factor category value, states:

Multiply the toxicity/mobility and hazardous waste quantity factor values, subjectto a
maximum product of 1x10°. Based on this product, assign a value from table 2-7 (section
2.4.3.1) to the waste characteristics factor category. Enter this value in table 3-1.

HRS Section 2.4.3.1, Factor category value, states:

For the pathway (or threat) being evaluated, multiply the toxicity or combined factor
value, as appropriate, from section 2.4.1.2 and the hazardous waste quantity factor value
from section 2.4.2.2, subject to a maximum product of 1x10°. Based on this waste
characteristics product, assign a waste characteristics factor category value to the
pathway (or threat) from table 2-7.

Based on the EPA’s September 2011 revision to the TCE toxicological parameters posted in the
Integrated Risk Information System (IRIS) database, the toxicity value for TCE has been updated. The
updated toxicity value for TCE has been revised from the previous value of 10,000 to 1,000. The EPA’s
revision to the IRIS database does not result in a change to the mobility factor value for TCE. This change
in the TCE toxicological parameters that results in an updated toxicity value for TCE of 1,000 and a
Toxicity/Mobility Factor Value for the Site of 1,000.

Thus, a product of 1x10” is calculated by multiplying the Toxicity/Mobility Factor Value of 1,000 for
TCE’ by 100 (hazardous waste quantity factor value).

7 See Section 3.8, Consideration of Revisions in TCE Toxicological Parameters, of the Jervis B. Webb Co. support
document.
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HRS Table 2-7, Waste Characteristics Factor Category Values, shows the following:

Waste characteristics product Assigned value
0 0
Greater than 0 to less than 10 1

10 to less than 1x10° 2
1x107 to less than 1x10° 3
1x10° to less than 1x10" 6
1x10% to less than 1x10° 10
1x10° to less than 1x10° 18
1x10° to less than 1x10’ 32
1x107 to less than 1x10° 56
1x10°% to less than 1x10° 100
1x10° to less than 1x10'° 180
1x10" to less than 1x10" 320
1x10™ to less than 1x10" 560
1x10% 1,000

Consequently, for the purposes of this hypothetical exercise, according to HRS table 2-7, a waste
characteristics factor category value of 18 would be assigned.

As can be seen in the scoresheet on page 3 of the HRS documentation record at proposal, the ground
water migration score for an aquifer is equal to the product of the likelihood of release, waste
characteristics and targets factor category values divided by 82,500 or:

(230 x 18 x 1,373)/82,500 = 68.89

The ground water migration pathway score is equal to the highest aquifer score, or 68.89.

HRS Section 2.1.1, Calculation of HRS site score, states that:

[s]cores are first calculated for the individual pathways as specified in sections 2 through
7 and then are combined for the site using the following root-mean-square equation to
determine the overall HRS site score, which ranges from 0 to 100:

4

2 ol 2
S_\[Sﬁ+;w+ss +

Under this hypothetical evaluation, the HRS site score would be 34.44. The Site score would still be
above 28.50 and sufficient to qualify the site for the NPL; there would be no change in the decision to

place the Site on the NPL.
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Fi_gure A3-1 - Borehole B18 Lithologic Information
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1. All locations are approximate.
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& Sample B18-21 (21 ft bgs) — Scenario 2 lowest point of contamination used

Sample B18-41 (41 ft bgs) — Scenario 1 lowest point of contamination used

- == Projected location of ground water table

2. Information provided in this figure is based on Figure 10 (p. 43) and the boring log for B18 (pp. 84-87) of Reference 10 of the HRS documentation record at proposal.
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Attachment 4
Excerpt of October 2001 Soil Closure Report
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MOSCOW TOKYO
NEW JERSEY WASHINGTON, D.C,

October 4, 2001

="Arthur C. Heath, Ph.D. =

Rebecca Chow

Steve Hariri

California Regional Water Quality Control Board
320 W. Fourth Street, Suite 200

Los Angeles, CA 90013

Re:  Jervis B. Webb Company of California
City of South Gate
RWOCB LIC File No. 744 (the “*Site™)

1 d b= 130 1002

Dear Art, Rebecca & Steve:

Jervis B. Webb Company of California (Webb of California) is pleasadbto submit
the attached Soil Closure Report for the Site. The report presents the results of the five recent
confirmation borings in the context of the extensive investigation and remedial efforts conducted
at the Site over several years. Based on the extensive investigation of the Site, the removal of
contaminant source areas, the SVE system’s effective remediation of VOCs, the very low level
of remaining residual VOC:s, the background levels of naturally occurring arsenic, the lithology
and zoning of the Site, we are requesting soil closure of the Site at this time.

Webb of California has expended more than $900,000 in environmental costs at
the Site. Webb of California is actively marketing its remaining portion of the property at a
listing price significantly less than what it has expended to date. This vacant, non-income-
generating property is Webb of California’s sole asset.

In light of our efforts to sell the property by year end, we would appreciate your
prompt review and consideration of our closure request. We are available to discuss any
questions or issues which you may have.

Again, thank you for your attention.
Yours very truly,

(odur A Liere

Gene A. Lucero
of LATHAM & WATKINS

Enclosure

633 WesT FIFTH STREET, SUITE 4000 ® LOs ANGELES. CAUIFORNIA Q007I-2007
TELEPHONE: (213) 48541234 * FAX: (213) 8a-8763
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TABLE 4d

Soil Vapor Extraction Data: Extraction Well SVE-3

Quartedy Progress Repor for April through June 2001
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

4433 | 19

1.3 | 140 | 252 |

Estimated VOC Cumulative Mass
Elapsed Flow Total TCE Removal Rates Removal
Date | Time Til—T:u:n Vacuum) VOCs | Conc. Total Total
Meter | (acfm) | (scfm) (in-wc) | by PID | by Lab | TCE vocs | 'CE | vocs | Notes
(hrs) (pprwv) | (ppmv) | (Ib/day) (Ib/day) (Ibs) (Ibs)
System shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
8/31/00 900 3471 | 14 10 | 120 | 28 | - |
System shut down on 9/6/00 at 15:00. System restarted on 9/7/00.
o/7/00  10:30 3621 | 14 10 I 125 1.2 -
9/14/00 9:00 3,788 1.5 1.0 140 1.5 25 0.0012 -0.0028 | 0.71 1.1 4A
System shut down on 9/14/00 at 11:23
o/28/00 9:52. 3788 | - - | 120 | 80 3.8 - - - -
System restartied on 10/1/00 at 6:30.
10/1/00 630 3,791 | - -] - - .
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.
10/5/00 730 3,795 1.8 1.3 120 496 -
10/12/00  8:00 3,964 19 1.3 120 56 -
10/19/00  8:00 4,132 1.9 1.3 120 41 -
10/26/00  8:00 4,301 1.9 1.3 115 4.1 -
System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at 8:00.
11/2/00 800 4422 | 71 47 | 140 | o5 | - |
System shut down on 11/2/00 at 19:00. System restarted on 11/9/00 at 7:30.
11800 730

System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
11/16/00 10:00 4,441 | - - | 140 | 89 | - |
System shut down on 11/117/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 7:30 4,443 - - I 140 11.9 -
11/30/00 7:30 4,611 5.8 36 140 6.2 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00  8:00 4,768 - - I 140 14.4 -
12/14/00 10:30 4,940 23 1.5 140 1.2 1.2 0.00088 0.0023 § 0.76 1.2 4A
System shut down on 12/14/00 at 12:15.
1/4/01 945 4,940 | 2.1 1.5 | 120 1.5 1.3 - - - -
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
EX1 991103.01 Page 2 of 4 6 July 2001
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TABLE 4d

Soil Vapor Extraction Data: Extraction Well SVE-3
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Elapsed Flow Estimated VOC Cumulative Mass
) P Total TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date Time | Hour . ) Total Total
- iD | by L
Meter | (actm) | (scrm) | (™%°) z)‘;:w) (:pma:; (“;g:) VOCs ;E:; VOCs | Notes
(hrs) Y11 (iblday) (Ibs)
System restarted on 2/19/01 at 15:485.
2/18/01 1545 4,940 38 25 140 6.0 -
2122/01 17:00 5,016 34 22 140 6.4 -
31/01  12:45 5,180 2.6 1.7 140 6.3 -
3/8/01 7:30 5,343 26 1.7 145 0.0 -
3/15/01 13:00 5,516 26 1.7 145 0.5 -
3f22/01  13:.00 5682 2.6 1.7 145 3.3 -
3/29/01 14:30 5,854 2.7 1.7 140 . 8.3 -
4/5/01 10:00 6,016 27 1.8 140 10 -
4/41/01  9:00 6,160 2.6 1.7 140 1.9 -
4/18/01 12:30 6,331 25 1.7 135 1.8 -
4/25/01 13:15 6,500 2.7 1.8 133 a3 -
5/2/01 1145 6,666 2.7 1.8 135 3.1 -
5/0/01 12:30 6,836 35 2.3 135 3.5 -
5/16/01 1145 7,002 3.6 2.3 140 1.5 -
5/23/01 1100 7,169 35 2.3 140 2.5 -
5/31/01 16:05 7,360 10 6.6 140 586 5.0 0.016 0.027 1.6 2.7 4A
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.
6/14/01 10:02 7,360 57 4.1 115 2.0 1.6 - - - -
6/20/01 12:30 7,515 11 7.7 130 0.9 -
System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.
6/28/01 6:30 7,540 | 32 26 | 8 | 43 | - |
2001-Q2 Table 4 & Figures 8-9. Erler & Kalinowski, Inc.
EKI 991103.01 Page 3 of 4 & July 2001
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TABLE 4d

Soil Vapor Extraction Data: Extraction Well SVE-3
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Date Time

Elapsed
Time on
Hour
Meter
(hrs)

Flow

{acfm) | {scfm)

Vacuum
(in-we)

Total

YOCs
by PID
{ppmv)

TCE
Conc.
by Lab
{(ppmv)

Estimated VOC Cumulative Mass
Removal Rates Removal
Total Total
(Ile,g:) VOCs .(I;ESE) VOCs | Notes
Y11 (ibiday) (Ibs)

TCE = trichloroethene

acfm = aclual cubic feet per minute
°F = degrees Fahrenheit

hrs = hours
in-we = inches of water column
Ib/day = pounds per day

ibs = pounds

B b

EPA Method TO-14A.
3. Removal rates are calculated using analyie concentrations from laboratory analyses and the measured
flow rate (converted from acfm to scfm using the measured vacuum).
4. Cumutative mass removal amounts are calculated as follows:
A: Mass removal calculated using an average of the previous and current mass removal rates.
5. On days for which two flow and vacuum readings are provided, the values indicate initial and final
readings during the site visit.
6. Although not shown on this table, mass removal rates were calculated for each VOC detected in the
samples collected from well SVE-3. The total VOC mass removal rate presented in this table is the
sum of the mass removal rates calculated for each VOC that was detected.
7. Extraction well SVE-3 is screened in the shallow vadose zone from 19 to 25 feet below ground surface.

2001-Q2 Table 4 & Figures 8-9

EKI 991103.01

. PID calibrated with 100 ppmv of isobutylene.
. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, California using

Page 4 of 4

PID = photoionization detector

ppimv = parts per million by volume
scfm = standard cubic feet per minute
tr = trace (concentration detected at less than reporting limit)
VOCs = volatile organic compounds

- = no measurement

< = not detected at indicated method detection limit

Erier & Kalinowski, Inc.

6 July 2001
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TABLE 4f

Soil Vapor Extraction Data: Extraction Well SVE-D1

Quartedy Progress Repor for April through June 2001
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Flow Estimated VOC Cumulative Mass
Elapsed Total | TCE Removal Rates Removal
Date | Time T:uf" Vacuumj VOCs | Conc. Total Total
Meter | (acfm) | (scfm)| (W) | PYPID byLab ) TCE | 000 | TCE |y 0n0c Notes
(hrs) (ppmv}) | (ppmv) | (Ib/day) (Ib/day) (Ibs) (Ibs)
Static vapor sample collected on 3/16/00.
3/16/00  8:57 56 | 37 36 | 60 | 1580 | 1,000 1.8 1.9 0 0
System startup on 3/16/00 at 16:00.
anTioo 7.00 20.3 46 4.5 10 92 -
3/18/00  6:30 447 53 52 10 131 .
System shut down on 3/18/00 at 9:40. System restarted on 3/19/00 at 6:30.
3/18/00 ' 6:30 48 0.0 0.0 0.0 30 0
3/20/00 6:30 72 58 57 8.0 164 0
32100 7:00 96 2.6 26 7.0 560 0
3/22100 T7:30 121 8.9 8.6 15 70 440 1.9 2.0 8.8 9.1 4A
3/30/00 11:00 316 24 22 38 36 0
4/8/00  11:00 483 25 17 125 30 0
4/13/00  8:00 648 33 21 150 33 25 0.26 0.28 32 34 4A
4/20/00 7:30 815 28 18 145 28 0
4127100 T7.00 983 18 16 40 25 0
5/4/00 8:30 1,152 16 10 135 20 0
5/11/00 6:30 1,318 13 9.7 a5 13 0
5/18/00  7:.00 1,486 20 14 120 37 8.6 0.081 0.070 38 40 45
26 17 150 37 - 0.071 0.081 - -
5/25/00  6:30 1,654 18 11 150 16 -
6/1/00 6:30 1,822 16 10 150 3 -
6/8/00 7:00 1,990 21 13 165 KX -
6/15/00 7:30 2,158 21 13 150 31 -
System shut down on 6/21/00 at 17:30. Static vapor sample collected on 7/6/00.
7/6/00 934 2312 | © o | o 30 92 - - - -
System restarted on 7/6/00 at 10:00.
et 7/13/00 12:00 2,485 34 22 145 37 51 0.056 0.25 40 47 4A
7/20/00 7:30 2,648 32 20 150 27 -
System shut down on 7/26/00 at 6:30. System restarted on 7/27/00 at 6:00.
7127100  6:00 2,791 26 17 140 94 -
8/3/00 8:00 2,961 26 17 140 1.5 -
8/8/00  14:30 3,086 26 17 140 18 -
- System shut down on 8/15/00 at 11:30. System restarted on 8/21/00 at 10:30.

Erler & Kalinowski, Inc.
6 July 2001

2001-02 Table 4 & Figures B-9

EKI 991103.01 Page 1 of 4
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TABLE 4f

Soil Vapor Extraction Data: Extraction Well SVE-D1
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Estimated VOC Cumulative Mass
Elapsed Flow Total | TcE |_Removal Rates Removal
Date | Time Ti::u:n Vacuum) VOCs | Conc. Total Total
Meter | (acfm)| (scfm) (in-wc) | by PID | by Lab TCE VOCs TCE VOCs | Notes
(hrs) (epmv) | (ppmv) | (blday) | oy | 00SH | sy
8/24/00 12:30 3,226 27 18 140 17 -
System shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
8/31/00 9:00 3471 | 21 15 | 120 | 89 | -
System shut down on 9/6/00 at 15:00. System restarted on 9/7/00.
9/7/00 10:30 3621 | 22 15 l 125 5.8 -
9/14/00  9:00 3,788 20 13 140 24 4.0 0.026 0.23 43 60 4A
System shut down on 9/14/00 at 11:23.
0/28/00 10:25 3788 | 52 36 | 120 62 120 - - - -
System restarted on 10/1/00 at 6:30.
10/1/00  6:30 3,791 | - -] - - -
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.
10/5/00  7:30 3,795 29 21 120 41 -
10/12/00 8:00 3,964 28 20 120 72 -
10/18/00 8:00 4,132 19 14 120 6.2 -
10/26/00 8.00 4,301 20 14 115 58 2.4 0.017 0.081 43 63 4A
System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at 8:00.
11/2/00 800 4422 | 22 15 | 140 | 15 | -
System shut down on 11/2/00 at 19;00. System restarted on 11/9/00 af 7:30.
11/9/00  7:30 4,433 | 22 15 | 140 | 49 | -
System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
11/16/00 10:00 4441 | 24 15 | 140 | 38 | -
System shut down on 11/17/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 7:30 4,443 | 24 16 l 140 29 -
11/30/00 7:30 4,611 - - 140 23 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00  8:00 4,768 - - l 140 12 -
12/14/00 10:30 4,940 16 11 140 31 2.7 0.014 0.025 44 64 4A
System shut down on 12/14/00 at 12:15.
1/4/01  10:48 4,940 | 74 52 | 120 43 41 - - - -
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
EKI 991103.01 Page 2 of 4 & July 2001
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TABLE 4f
Soil Vapor Extraction Data: Extraction Well SVE-D1
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Flow Estimated VOC Cumulative Mass
Elapsed Total | TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date Time Hour ) ) Total Total
Meter | (acfm) | (scfm) | (W) :’y ;'3 :’y ';:; (ig;:: )| vocs II::) VOCs | Notes
(hrs) PR PP YI 1 (biday) (Ibs)
System restarted on 2/18/01 at 15:45.
2/119/01 1545 4,940 23 15 140 43 -
2122101 1700 5,016 24 15 140 K¥4 -
3M1/01 12:45 5,180 24 15 140 81 -
3/8/01 7:30 5,343 23 15 145 103 -
3/15/01  13:.00 5,516 22 14 145 94 -
3/22/01 13:00 5,682 21 14 145 12 -
3/29/01 14:30 5,854 21 14 130 10 -
4/5/01 $0:00 6,016 22 14 140 3 -
4/11/01 9:00 6,160 24 16 140 23 -
4/18/01  12:30 6,331 25 17 135 23 -
4/25/01  13:18 6,500 25 17 133 18 -
5/2/01 11:45 6,666 25 16 135 17 -
5/9/01 12:30 6,836 23 15 135 6.2 -
5M6/01 11:45 7,002 25 16 140 6.0 -
5/23/01  11:.00 7,169 26 17 140 58 -
5/31/101 15:20 7,360 17 11 140 4.5 6.4 0.035 0.041 45 68 45
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.
6/14/01 10:33 7,360 52 38 112 106 140 - - - -
6/20/01 12:30 7,515 13 8.8 130 89 -
System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.
6/28/01 6:30 7540 | 66 54 | 78 | 24 | - |
2001-02 Table 4 & Figures 8-9 Erder & Kalinowski, Inc.
EK) 991103.01 Page 3 of 4 6 July 2001
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TABLE 4f

Soil Vapor Extraction Data: Extraction Well SVE-D1
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Date

o

Estimated VOC Cumulative Mass

Flo
E_'*Psed ow Total | TCE Removal Rates Removal
Time on

Vacuum| YOCs | Conc.

Time Hour . Total
Meter | (acfm)| (scfm) (in-we) :)y :VD) ::y :VI; (";l;g:) VOCs ;l():sE) VOCs | Notes
(hrs) P PP ¥)'1 (biday)

TCE = trichloroethene PID = photoionization detector

acfm = actual cubic feet per minute ppmv = parts per million by volume

°F = degrees Fahrenheit scfm = standard cubic feet per minute

hrs = hours tr = trace {concentration detected at less than reporting limit)
in-wc = inches of water column VOCs = volatile organic compounds

Ibiday = pounds per day - =10 measurement .

Ibs = pounds < = not detected at indicated method detection {imit

. PID calibrated with 100 ppmv of isobutylene.

2. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, California using

2001-Q2 Table 4 & Figures 8-9

EKI 9911

EPA Method TO-14A.

. Removal rates are calculated using analyte concentrations from taboratory analyses and the measured

flow rate (converted from acfm to scfm using the measured vacuum).

. Cumulative mass removal amounts are calculated as foliows:

A: Mass removal calculated using an average of the previous and current mass removal rates.

. On days for which two flow and vacuum readings are provided, the values indicate initial and final

readings during the site visit.

. Although not shown on this table, mass removal rates were calculated for each VOC detected in the

samples collected from well SVE-D1. The total VOC mass removal rate presented in this table is the
sum of the mass removal rates calculated for each VOC that was detected.

. Extraction well SVE-D1 is screened in the shallow vadose zone from 30 to 40 feet below ground surface.

Erler & Kalinowski, Inc.
03.01 Page 4 of 4 & July 2001
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Excerpt of EPA Technical Protocol for Evaluating Natural
Attenuation of Chlorinated Solvents in Ground Water
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The information in this document was developed through a collaboration between the U.S.
EPA (Subsurface Protection and Remediation Division, National Risk Management Research
Laboratory, Robert 8. Kerr Environmental Research Center, Ada, Oklahoma [SPRD]) and the U.S.
Air Force (U.S. Air Force Center for Environmental Excellence, Brooks Air Force Base, Texas
[AFCEE]). EPA staff were primarily responsible for development of the conceptual framework for
the approach presented in this document; staft of the U.S. Air Force and their contractors also
provided substantive input. The U.S. Air Force was primarily responsible for field testing the
approach presented in this document. Through a contract with Parsons Engineering Science, Inc,,
the U.S. Air Force applied the approach at chlorinated solvent plumes at a number of U.S. Air
Force Bases. EPA staff conducted field sampling and analysis with support from ManTech
Environmental Research Services Corp., the in-house analytical support contractor for SPRD.

All data generated by EPA statf or by ManTech Environmental Research Services Corp. were
collected following procedures described in the field sampling Quality Assurance Plan for an in-
house research project on natural attenuation, and the analytical Quality Assurance Plan for ManTech
Environmental Research Services Corp.

This protocol has undergone extensive external and internal peer and administrative review by
the U.S. EPA and the U.S. Air Force. This EPA Report provides technical recommendations, not
policy guidance. Itisnotissued as an EPA Directive, and the recommendations of this EPA Report
are not binding on enforcement actions carried out by the U S, EPA or by the individual States of
the United States of America. Neither the United States Government (U.S. EPA or U.S. Air Force),
Parsons Engineering Science, Inc., or any of the authors or reviewers accept any liability or
responsibility resulting from the use of this document. Implementation of the recommendations of
the document, and the interpretation of the results provided through that implementation, are the
sole responsibility of the user.

Mention of trade names or commercial products does not constitute endorsement or
recommendation for use.
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FOREWORD

The U.S. Environmental Protection Agency is charged by Congress with protecting the Nation’s
land, air, and water resources. Under a mandate of national environmental laws, the Agency strives
to formulate and implement actions leading to a compatible balance between human activities and
the ability of natural systems to support and nurture life. To meet these mandates, EPA’s research
program is providing data and technical support for solving environmental problems today and
building a science knowledge base necessary to manage our ecological resources wisely, understand
how pollutants atfect our health, and prevent or reduce environmental risks in the future.

The National Risk Management Research Laboratory is the Agency’s center for investigation
of technological and management approaches for reducing risks from threats to human health and
the environment. The focus of the Laboratory’s research program is on methods for the prevention
and control of pollution to air, land, water, and subsurface resources; protection of water quality in
public water systems; remediation of contaminated sites and ground water; and prevention and
control of indoor air pollution. The goal of this research effort is to catalyze development and
implementation of innovative, cost-effective environmental technologies; develop scientific and
engineering information needed by EPA to support regulatory and policy decisions; and provide
technical support and information transfer to ensure effective implementation of environmental
regulations and strategies.

The site characterization processes applied in the past are frequently inadequate to allow an
objective and robust evaluation of natural attenuation. Before natural attenuation can be used in the
remedy for contamination of ground water by chlorinated solvents, additional information is required
on the three-dimensional flow field of contaminated ground water in the aquifer, and on the physical,
chemical and biological processes that attenuate concentrations of the contaminants of concern.
This document identifies parameters that are useful in the evaluation of natural attenuation of
chlorinated solvents, and provides recommendations to analyze and interpret the data collected
from the site characterization process. It will also allow ground-water remediation managers to
incorporate natural attenuation into an integrated approach to remediation that includes an active
remedy, as appropriate, as well as natural attenuation.

Clinton W. Hall, Director
Subsurface Protection and Remediation Division
National Risk Management Research Laboratory
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Over the past two decades, numerous laboratory and field studies have demonstrated that
subsurface microorganisms can degrade a variety of chlorinated solvents (e.g., Bouwerefa/,, 1981;
Miller and Guengerich, 1982; Wilson and Wilson, 1985; Nelson ef a/., 1986; Bouwer and Wright,
1988; Lee, 1988; Little e al, 1988; Mayver ef a/., 1988, Arciero ef af., 1989, Cline and Delfino,
1989; Freedman and Gossett, 1989; Folsom ef a/., 1990; Harker and Kim, 1990; Alvarez-Cohen
and McCarty, 1991a, 1991b; DeStefano ef a/., 1991; Henry, 1991; McCarty ef af., 1992; Hartmans
and de Bont, 1992; McCarty and Semprini, 1994; Vogel, 1994). Whereas fuel hydrocarbons are
biodegraded through use as a primary substrate (electron donor), chlorinated aliphatic hydrocarbons
may undergo biodegradation under three ditferent circumstances: intentional use as an electron
acceptor; intentional use as an electron donor; or, through cometabolism where degradation of the
chlorinated organic is fortuitous and there 1s no benefit to the microorganism. At a given site, one
or all of these circumstances may pertain, although at many sites the use of chlorinated aliphatic
hydrocarbons as electron acceptors appears to be most important under natural conditions. In this
case, biodegradation of chlorinated aliphatic hydrocarbons will be an electron-donor-limited process.
Conversely, biodegradation of fuel hydrocarbons 1s an electron-acceptor-limited process.

In an uncontaminated aquifer, native organic carbon 1s used as an electron donor, and dissolved
oxygen (DO) 1s used first as the prime electron acceptor. Where anthropogenic carbon (e.g., as fuel
hydrocarbons) 1s present, it also will be used as an electron donor. After the DO 1s consumed,
anaerobic microorganisms typically use additional electron acceptors (as available) in the following
order of preference: nitrate, ferric iron oxyhydroxide, sulfate, and finally carbon dioxide. Evaluation
of the distribution of these electron acceptors can provide evidence of where and how chlorinated
aliphatic hydrocarbon biodegradation 1s occurring.  In addition, because chlorinated aliphatic
hydrocarbons may be used as electron acceptors or electron donors (in competition with other
acceptors or donors}, isopleth maps showing the distribution of these compounds and their daughter
products can provide evidence of the mechanisms of biodegradation working at a site. As with
BTEX, the driving force behind oxidation-reduction reactions resulting in chlorinated aliphatic
hydrocarbon degradation is electron transfer. Although thermodynamically favorable, most of the
reactions involved in chlornated aliphatic hydrocarbon reduction and oxidation do not proceed
abiotically. Microorganisms are capable of carrying out the reactions, but they will facilitate only
those oxidation-reduction reactions that have a net yield of energy.

2.2.1.1 Mechanisms of Chlorinated Aliphatic Hydrocarbon Biodegradation

The following sections describe the biodegradation of those compounds that are most prevalent
and whose behavior is best understood.
2.2.1.1.1 Electron Acceptor Reactions (Reductive Dehalogenation)

The most important process for the natural biodegradation of the more highly chlorinated
solvents 1s reductive dechlonnation. During this process, the chlorinated hydrocarbon is used as an
electron acceptor, not as a source of carbon, and a chlorine atom is removed and replaced with a
hydrogen atom. Figure 2.2 illustrates the transformation of chlorinated ethenes via reductive
dechlorination. In general, reductive dechlorination occurs by sequential dechlorination from PCE
to TCE to DCE to VC to ethene. Depending upon environmental conditions, this sequence may be
interrupted, with other processes then acting upon the products. During reductive dechlorination,
all three isomers of DCE can theoretically be produced. However, Bouwer (1994) reports that
under the influence of biodegradation, cis-1,2-DCE 1s a more common intermediate than frans-1,2-
DCE, and that 1,1-DCE is the least prevalent of the three DCE isomers when they are present as
daughter products. Reductive dechlorination of chlorinated solvent compounds is associated with
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the accumulation of daughter products and an increase in the concentration of chloride 1ons. Reductive
dechlorination affects each of the chlorinated ethenes differently. Of these compounds, PCE is the
most susceptible to reductive dechlorination because it 1s the most oxidized. Conversely, VCisthe
least susceptible to reductive dechlorination because 1t 1s the least oxidized of these compounds.
As a result, the rate of reductive dechlorination decreases as the degree of chlorination decreases
{(Vogel and McCarty, 1985; Bouwer, 1994). Murray and Richardson (1993) have postulated that
this rate decrease may explain the accumulation of VC in PCE and TCE plumes that are undergoing
reductive dechlonnation. Reductive dechlorination has been demonstrated under nitrate- and iron-
reducing conditions, but the most rapid biodegradation rates, affecting the widest range of chlorinated
aliphatic hydrocarbons, occur under sulfate-reducing and methanogenic conditions (Bouwer, 1994),
Because chlorinated aliphatic hydrocarbon compounds are used as electron acceptors during reductive
dechlorination, there must be an appropriate source of carbon for microbial growth in order for this
process to occur {Bouwer, 1994). Potential carbon sources include natural organic matter, fuel
hydrocarbons, or other anthropogenic organic compounds such as those found in landfill leachate.

2.2.1.1.2 Electron Donor Reactions

Murray and Richardson (1993) write that microorganisms are generally believed to be incapable
of growth using PCE and TCE as a primary substrate (i.e., electron donor). However, under aerobic
and some anaerobic conditions, the less oxidized chlorinated aliphatic hydrocarbons (e.g., VC) can
be used as the primary substrate in biologically mediated oxidation-reduction reactions (McCarty
and Semprini, 1994). In this type of reaction, the facilitating microorganism obtains energy and
organic carbon from the degraded chlorinated aliphatic hydrocarbon. In contrast to reactions in
which the chlorinated aliphatic hydrocarbon 1s used as an electron acceptor, only the least oxidized
chlorinated aliphatic hydrocarbons can be used as electron donors in biologically mediated oxidation-
reduction reactions. McCarty and Semprini (1994) describe investigations in which VC and 1,2-
dichloroethane (DCA) were shown to serve as primary substrates under aerobic conditions. These
authors also document that dichloromethane has the potential to function as a primary substrate
under either aerobic or anaerobic environments. In addition, Bradley and Chapelle (1996) show
evidence of mineralization of VU under iron-reducing conditions so long as there 1s sufficient
bioavailable iron (II1). Aerobic metabolism of VC may be characterized by a loss of VC mass and
a decreasing molar ratio of VC to other chlorinated aliphatic hydrocarbon compounds. In addition,
Klier eral { 1998) and Bradley and Chapelle (1997) show mineralization of DCE to carbon dioxide
under aerobic, Fe(IIl) reducing, and methanogenic conditions, respectively.

2.2.1.1.3 Cometabolism

When a chlorinated aliphatic hydrocarbon is biodegraded via cometabolism, the degradation
is catalyzed by an enzyme or cofactor that is fortuitously produced by the organisms for other
purposes. The organism receives no known benefit from the degradation of the chiorinated aliphatic
hydrocarbon. Rather, the cometabolic degradation of the chlorinated aliphatic hydrocarbon may in
fact be harmful to the microorganism responsible for the production of the enzyme or cofactor
(McCarty and Semprin, 1994} Cometabolism is best documented in aerobic environments, although
it potentially could occur under anaerobic conditions. It has been reported that under aerobic
conditions chlorinated ethenes, with the exception of PCE, are susceptible to cometabolic degradation
{(Murray and Richardson, 1993; Vogel, 1994; McCarty and Semprini, 1994). Vogel (1994} further
elaborates that the rate of cometabolism increases as the degree of dechlorination decreases. During
cometabolism, the chlorinated alkene is indirectly transformed by bacteria as they use BTEX or



o Fuel and Chlorinated Volatile Organic Compounds: Knowledge of the distribution of
contaminants in soil gas can be used as a cost-effective way to estimate the extent of soil
contamination,

2.3.2 Ground-water Characterization

To adequately determine the amount and three-dimensional distribution of dissolved
contamination and to document the occurrence of natural attenuation, ground-water samples must
be collected and analyzed. Biodegradation of organic compounds, whether natural or anthropogenic,
brings about measurable changes in the chemistry of ground water in the affected area. By measuring
these changes, it 15 possible to document and quantitatively evaluate the importance of natural
attenuation at a site.

Ground-water sampling 1s conducted to determine the concentrations and distribution of
contaminants, daughter products, and ground-water geochemical parameters. Ground-water samples
may be obtained from monitoring wells or with point-source sampling devices such as a Geoprobe®,
Hydropunch®, or cone penetrometer. All ground-water samples should be collected, handled, and
disposed of in accordance with local, State, and Federal guidelines. Appendix A contains suggested
procedures for ground-water sample collection. These procedures may need to be modified to
comply with local, State, and Federal regulations or to accommodate site-specific conditions.

The analytical protocol for ground-water sample analysis 1s presented in Table 2.1. This
analytical protocol includes all of the parameters necessary to delineate dissolved contamination
and to document natural attenuation, including the effects of sorption and biodegradation. Data
obtained from the analysis of ground water for these analytes 1s used to scientifically document
natural attenuation and can be used as input into a solute fate and transport model. The following
paragraphs describe each ground-water analvtical parameter and the use of each analvte in the
natural attenuation demonstration.

2.3.2.1 Volatile and Semivolatile Organic Compounds

These analytes are used to determine the type, concentration, and distribution of contaminants
and daughter products in the aquifer. In many cases, chlorinated solvents are found commingled
with fuels or other hydrocarbons. At a minimum, the volatile organic compound (VOC) analysis
(Method SW8260A) should be used, with the addition of the trimethylbenzene isomers if fuel
hydrocarbons are present or suspected. The combined dissolved concentrations of BTEX and
trimethylbenzenes should not be greater than about 30 mg/L for a JB-4 spill (Smitheral, 1981) or
about 135 mg/L for a gasoline spill (Cline ef o/, 1991, American Petroleum Institute, 1985} If
these compounds are found in higher concentrations, sampling errors such as emulsification of
LNAPL in the ground-water sample likely have occurred and should be investigated.

Maximum concentrations of chlorinated solvents dissolved in ground water from neat solvents
should not exceed their solubilities in water Appendix B contains solubilities for common
contaminants. If contaminants are found in concentrations greater than their solubilities, then
sampling errors such as emulsification of NAPL in the ground-water sample have hikely occurred
and should be investigated.

2.3.2.2 Dissolved Oxygen

Dissolved oxygen is the most thermodynamically favored electron acceptor used by microbes
for the biodegradation of organic carbon, whether natural or anthropogenic. Anaerobic bacteria
generally cannot function at dissolved oxygen concentrations greater than about 0.5 mg/L and,
hence, reductive dechlorination will not occur. This is why it is important to have a source of
carbon in the aquifer that can be used by aerobic microorganisms as a primary substrate. During



aerobic respiration, dissolved oxygen concentrations decrease. After depletion of dissolved oxygen,
anaerobic microbes will use nitrate as an electron acceptor, followed by iron (I11), then sulfate, and
tinally carbon dioxide (methanogenesis). Each sequential reaction drives the ORP of the ground
water downward into the range within which reductive dechlorination can occur. Reductive
dechlorination 15 most effective in the ORP range corresponding to sulfate reduction and
methanogenesis, but dechlorination of PCE and TCE also may occur in the ORP range associated
with denitrification oriron (IIT} reduction. Dehalogenation of DCE and V( generally are restricted
to sulfate reducing and methanogenic conditions.

Dissolved oxygen measurements should be taken during well purging and immediately before
and after sample acquisition using a direct-reading meter. Because most well purging techniques
can allow aeration of collected ground-water samples, it 1s important to minimize the potential for
aeration as described in Appendix A.

2.3.2.3 Nitrate

After dissolved oxygen has been depleted in the microbiological treatment zone, nitrate may
be used as an electron acceptor for anaerobic biodegradation of organic carbon via denitrification.
In order for reductive dechlorination to occur, nitrate concentrations in the contaminated portion of
the aquifer must be less than 1.0 mg/L.

2.3.2.4 Tron(II)

In some cases, iron (111} is used as an electron acceptor during anaerobic biodegradation of
organic carbon. During this process, iron (111} is reduced to iron (1), which may be soluble in water.
Iron (I1) concentrations can thus be used as an indicator of anaerobic degradation of fuel compounds,
and vinyl chloride (see Section 2.2.1.1.2). Native organic matter may also support reduction of iron
(1}, Care must be taken when interpreting iron (1) concentrations because they may be biased low
by reprecipitation as sulfides or carbonates.

2.3.2.5 Sulfate

After dissolved oxygen and nitrate have been depleted in the microbiological treatment zone,
sulfate may be used as an electron acceptor for anaerobic biodegradation. This process is termed
“sulfate reduction” and results in the production of sulfide. Concentrations of sulfate greater than
20 mg/L. may cause competitive exclusion of dechlorination. However, in many plumes with high
concentrations of sulfate, reductive dechlorination still occurs.

2.3.2.6 Methane

During methanogenesis acetate is split to form carbon dioxide and methane, or carbon dioxide
is used as an electron acceptor, and 1s reduced to methane. Methanogenesis generally occurs after
oxygen, nitrate, and sulfate have been depleted in the treatment zone. The presence of methane in
ground water is indicative of strongly reducing conditions. Because methane is not present in fuel,
the presence of methane above background concentrations in ground water in contact with fuels is
indicative of microbial degradation of hydrocarbons. Methane also is associated with spills of pure
chlorinated solvents (Weaver ef /., 1996). It is not known if the methane comes from chlorinated
solvent carbon or from native dissolved organic carbon.

2.3.2.7 Alkalinity

There 1s a positive correlation between zones of microbial activity and increased alkalinity.
Increases in alkalinity result from the dissolution of rock driven by the production of carbon dioxide
produced by the metabolism of microorganisms. Alkalinity is important in the maintenance of
ground-water pH because 1t buffers the ground water system against acids generated during both



aerobic and anaerobic biodegradation. In the experience of the authors, biodegradation of organic
compounds rarely, if ever, generates enough acid to impact the pH of the ground water.

2.3.2.8 Oxidation-Reduction Potential

The ORP of ground water is a measure of electron activity and is an indicator of the relative
tendency of a solution to accept or transfer electrons. Oxidation-reduction reactions in ground
water containing organic compounds (natural or anthropogenic) are usually biologically mediated,
and, therefore, the ORP of a ground water system depends upon and influences rates of
biodegradation. Knowledge of the ORP of ground water also is important because some biological
processes operate only within a prescribed range of ORP conditions.

ORP measurements can be used to provide real-time data on the location of the contaminant
plume, especially in areas undergoing anaerobic biodegradation. Mapping the ORP of the ground
water while in the field helps the field scientist to determine the approximate location of the
contaminant plume. To map the ORP of the ground water while in the field, 1t 1s important to have
at least one ORP measurement (preferably more) from a well located upgradient from the plume.
ORP measurements should be taken during well purging and immediately before and atter sample
acquisttion using a direct-reading meter. Because most well purging techniques can allow aeration
of collected ground-water samples (which can atfect ORP measurements), it is important to minimize
potential aeration by using a flow-through cell as outlined in Appendix A.

Most discussion of oxidation reduction potential expresses the potential as if it were measured
against the standard hydrogen electrode. Most electrodes and meters to measure oxidation-reduction
potential use the silver/silver chloride electrode (Ag/AgCl) as the reference electrode. This protocol
uses the potential against the Ag/AgCl electrode as the screening potential, not Eh as would be
measured against the standard hydrogen electrode.

2.3.2.9 Dissolved Hydrogen

In some ground waters, PCE and TCE appear to attenuate, although significant concentrations
of DCE and VC do not accumulate. In this situation, it is difficult to distinguish between Type 3
behavior where the daughter products are not produced, and Type 1 or Type 2 behavior where the
daughter products are removed very rapidly. In cases like this, the concentration of hydrogen can
be used to identify ground waters where reductive dechlorination is occurring. If hydrogen
concentrations are very low, reductive dechlorination is not efficient and Type 3 behavior is indicated.
If hydrogen concentrations are greater than approximately 1 nM, rates of reductive dechlorination
should have environmental significance and Type 1 or Type 2 behavior would be expected.

Concentrations of dissolved hydrogen have been used to evaluate redox processes, and thus
the efficiency of reductive dechlorination, in ground-water systems (Lovley and Goodwin, 1988;
Loviey etal., 1994; Chapelle e af., 1995). Dissolved hydrogen is continuously produced in anoxic
ground-water systems by fermentative microorganisms that decompose natural and anthropogenic
organic matter. This H, is then consumed by respiratory microorganisms that use nitrate, Fe(Ill),
sulfate, or CO, as terminal electron acceptors. This continuous cycling of H_ is called inderspecies
hydrogen framsfer.  Significantly, nitrate-, Fe(1ll)-, sulfate- and CO,-reducing (methanogenic)
microorganisms exhibit different efficiencies in utilizing the H thatis being continually produced.
Nitrate reducers are highly efficient H, utilizers and maintain very low steady-state H, concentrations.
Fe(Ill) reducers are slightly less efficient and thus maintain somewhat higher H, concentrations.
Sulfate reducers and methanogenic bacteria are progressively less efficient and maintain even higher
H, concentrations. Because each terminal electron accepting process has a characteristic H,
concentration associated with it, H concentrations can be an indicator of predominant redox
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processes. These characteristic ranges are given in Table 2.5, An analytical protocol for quantifying
H, concentrations in ground water is given in Appendix A.

Table 2.5 Range of Hydrogen Concentrations for a Given Terminal Electron-Accepting Process

Terminal Electron Hydrogen (H))
Accepting Process Concentration (nanomoles per liter)
Denitnification <0.1
Iron (If) Reduction 02t 0.8
Sulfate Reduction 1t0 4
Reductive Dechlorination >1
Methanogenesis 5-20

Oxidation-reduction potential (ORP) measurements are based on the concept of thermodynamic
equilibrium and, within the constraints of that assumption, can be used to evaluate redox processes
in ground water systems. The H, method 1s based on the ecological concept of interspecies hydrogen
transfer by microorganisms and, within the constraints of that assumption, can also be used to
evaluate redox processes. These methods, therefore, are fundamentally different. A direct comparison
of these methods (Chapelle et al., 1996) has shown that ORP measurements were effective in
delineating oxic from anoxic ground water, but that ORP measurements could not distinguish between
nitrate-reducing, Fe(Ill)-reducing, sulfate-reducing, or methanogenic zones in an aquifer. In contrast,
the H, method could readily distinguish between different anaerobic zones. For those sites where
distinguishing between different anaerobic processes is important, H, measurements are an available
technology for making such distinctions. At sites where concentrations of redox sensitive parameters
such as dissolved oxygen, iron (II), sulfide, and methane are sufficient to identify operative redox
processes, H, concentrations are not always required to identify redox zonation and predict
contaminant behavior,

In practice, it is preferable to interpret H, concentrations in the context of electron acceptor
availability and the presence of the final products of microbial metabolism (Chapelle ez /., 1995).
For example, if sulfate concentrations in ground water are less than 0.5 mg/L., methane concentrations
are greater than 0.5 mg/L, and H, concentrations are in the 5 to 20 nM range, it can be concluded
with a high degree of certainty that methanogenesis is the predominant redox process in the aquifer.
Similar logic can be applied to identifying denitrification (presence of nitrate, H <0.1 nM), Fe(I1I)
reduction (production of Fe(Il), H, concentrations ranging from 0.2 to 0.8 nM), and sulfate reduction
(presence of sulfate, production of sulfide, H, concentrations ranging from 1 to 4 nM). Reductive
dechlorination in the field has been documented at hydrogen concentrations that support sulfate
reduction or methanogenesis. If hydrogen concentrations are high enough to support sulfate reduction
or methanogenesis, then reductive dechlorination 1s probably occurring, even if other geochemical
indicators as scored in Table 2.3 do not indicate that reductive dechlorination is possible.

2.3.2.10 pH, Temperature, and Conductivity

Because the pH, temperature, and conductivity of a ground-water sample can change
significantly within a short time following sample acquisition, these parameters must be measured
in the field in unfiltered, unpreserved, “fresh” water collected by the same technique as the samples
taken for dissolved oxygen and ORP analyses. The measurements should be made in a clean
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container separate from those intended for laboratory analysis, and the measured values should be
recorded in the ground-water sampling record.

The pH of ground water has an effect on the presence and activity of microbial populations in
ground water. This is especially true for methanogens. Microbes capable of degrading chlorinated
aliphatic hydrocarbons and petroleum hydrocarbon compounds generally prefer pH values varying
from 6 to 8 standard units.

Ground-water temperature directly affects the solubility of dissolved gasses and other
geochemical species. Ground-water temperature also affects the metabolic activity of bacteria.

Conductivity 1s a measure of the ability of a solution to conduct electricity. The conductivity
of ground water is directly related to the concentration of tons in solution; conductivity increases as
ion concentration increases.

23211 Chlonde

Chlorine 1s the most abundant of the halogens. Although chlorine can occur in oxidation
states ranging trom Cl to C1", the chloride form (CI') is the only form of major significance in
natural waters (Hem, 1985). Chloride forms ion pairs or complex ions with some of the cations
present in natural waters, but these complexes are not strong enough to be of significance in the
chemistry of fresh water (Hem, 1985). Chloride ions generally do not enter into oxidation-reduction
reactions, form no important solute complexes with other ions unless the chloride concentration is
extremely high, do not form salts of low solubility, are not significantly adsorbed on mineral surfaces,
and play few vital biochemical roles (Hem, 1985). Thus, physical processes control the migration
of chloride ions in the subsurface. Kaufman and Orlob (1956} conducted tracer experiments in
ground water, and found that chloride moved through most of the soils tested more conservatively
(1.e., with less retardation and loss) than any of the other tracers tested.

During biodegradation of chlorinated hydrocarbons dissolved in ground water, chloride is
released into the ground water. This results in chloride concentrations in ground water in the
contaminant plume that are elevated relative to background concentrations. Because of the neutral
chemical behavior of chloride, it can be used as a conservative tracer to estimate biodegradation
rates, as discussed in Appendix C.

2.3.3 Agquifer Parameter Estimation

Estimates of aquifer parameters are necessary to accurately evaluate contaminant fate and

transport.

2.3.3.1 Hydraulic Conductivity

Hydraulic conductivity 1s a measure of an aquifer’s ability to transmit water, and 1s perhaps the
most important aquifer parameter governing fluid flow in the subsurface. The velocity of ground
water and dissolved contamination is directly related to the hydraulic conductivity of the saturated
zone. In addition, subsurface variations in hydraulic conductivity directly influence contaminant
fate and transport by providing preferential paths for contaminant migration. Estimates of hydraulic
conductivity are used to determine residence times for contaminants and tracers, and to determine
the seepage velocity of ground water.

The most common methods used to quantify hydraulic conductivity are aquifer pumping tests
and slug tests (Appendix A). Anocther method that may be used to determine hydraulic conductivity
1s the borehole dilution test. One drawback to these methods 1s that they average hydraulic properties
over the screened interval. To help alleviate this potential problem, the screened interval of the test
wells should be selected after consideration 1s given to subsurface stratigraphy.
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FOREWORD

This toxicological profile is prepared in accordance with guidelines* developed by the Agency for
Toxic Substances and Disease Registry (ATSDR) and the Environmental Protection Agency (EPA). The
original guidelines were published in the Federal Register on April 17, 1987. Each profile will be revised
and republished as necessary.

The ATSDR toxicological profile succinctly characterizes the toxicologic and adverse health effects
information for the hazardous substance described therein. Each peer-reviewed profile identifies and
reviews the key literature that describes a hazardous substance's toxicologic properties. Other pertinent
literature is also presented, but is described in less detail than the key studies. The profile is not intended
to be an exhaustive document; however, more comprehensive sources of specialty information are
referenced.

The focus of the profiles is on health and toxicologic information; therefore, each toxicological
profile begins with a public health statement that describes, in nontechnical language, a substance's
relevant toxicological properties. Following the public health statement is information concerning levels of
significant human exposure and, where known, significant health effects. The adequacy of information to
determine a substance's health effects is described in a health effects summary. Data needs that are of
significance to protection of public health are identified by ATSDR and EPA.

Each profile includes the following:

(A) The examination, summary, and interpretation of available toxicologic information and
epidemiologic evaluations on a hazardous substance to ascertain the levels of significant human
exposure for the substance and the associated acute, subacute, and chronic health effects;

(B) A determination of whether adequate information on the health effects of each substance is
available or in the process of development to determine levels of exposure that present a
significant risk to human health of acute, subacute, and chronic health effects; and

(C) Where appropriate, identification of toxicologic testing needed to identify the types or levels of
exposure that may present significant risk of adverse health effects in humans.

The principal audiences for the toxicological profiles are health professionals at the Federal, State,
and local levels; interested private sector organizations and groups; and members of the public.

This profile reflects ATSDR’s assessment of all relevant toxicologic testing and information that has
been peer-reviewed. Staff of the Centers for Disease Control and Prevention and other Federal scientists
have also reviewed the profile. In addition, this profile has been peer-reviewed by a nongovernmental
panel and was made available for public review. Final responsibility for the contents and views expressed
in this toxicological profile resides with ATSDR.

St Sebeh—

David Satcher, M.D., Ph.D.
Administrator
Agency for Toxic Substances and
Disease Registry



*Legislative Backeround vi

The toxicological profiles are developed in response to the Super-fund Amendments and
Reauthorization Act (SARA) of 1986 (Public Law 99-499) which amended the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA or Superfund). This public
law directed ATSDR to prepare toxicological profiles for hazardous substances most commonly found at
facilities on the CERCLA National Priorities List and that pose the most significant potential threat to
human health, as determined by ATSDR and the EPA. The availability of the revised priority list of 275
hazardous substances was announced in the Federal Registeron April 29, 1996 (61 FR 18744). For prior
versions of the list of substances, see Federal Register notices dated April 17, 1987 (52 FR 12866);
October 20, 1988 (53 FR 41280); October 26, 1989 (54 FR 43619); October 17,1990 (55 FR 42067);
October 17, 1991 (56 FR 52166); October 28, 1992 (57 FR 48801); and February 28, 1994 (59 FR 9486).
Section 104(1)(3) of CERCLA, as amended, directs the Administrator of ATSDR to prepare a
toxicological profile for each substance on the list.
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THE PROFILE HAS UNDERGONE THE FOLLOWING ATSDR INTERNAL REVIEWS:

1. Green Border Review. Green Border review assures consistency with ATSDR policy.

2. Health Effects Review. The Health Effects Review Committee examines the health effects chapter of
each profile for consistency and accuracy in interpreting health effects and classifying end points.

3. Mimimal Risk Level Review. The Minimal Risk Level Workgroup considers 1ssues relevant to
substance-specific minimal risk levels (MRLs), reviews the health effects database of each profile,
and makes recommendations for derivation of MRLs.
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PEER REVIEW

A peer review panel was assembled for trichloroethylene. The panel consisted of the following members:

1. Herbert Cornish, Ph.D., Private Consultant, Ypsilanti, MI
2. James Klaunig, Ph.D., Indiana University School of Medicine, Indianapolis, IN
3. Norbert Page, Ph.D., Private Consultant, Gaithersburg, MD

These experts collectively have knowledge of trichloroethylene’s physical and chemical properties, toxico-
kinetics, key health end points, mechanisms of action, human and animal exposure, and quantification of risk
to humans. All reviewers were selected m conformity with the conditions for peer review specified in Section
104(1)( 13) of the Comprehensive Environmental Response, Compensation, and Liability Act, as amended.

Scientists from the Agency for Toxic Substances and Discase Registry (ATSDR) have reviewed the peer
reviewers” comments and determined which comments will be included in the profile. A listing of the peer
reviewers’ comments not incorporated in the profile, with a brief explanation of the rationale for their
exclusion, exists as part of the administrative record for this compound. A list of databases reviewed and a
list of unpublished documents cited are also included in the administrative record.

The citation of the peer review panel should not be understood to imply its approval of the profile’s final
content. The responsibility for the content of this profile lies with the ATSDR.
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3. CHEMICAL AND PHYSICAL INFORMATION

TABLE 3-2. Physical and Chemical Identity of Trichloroethylene

Property Information Reference
Molecular weight 131.40 HSDB 1994
Color Clear, colorless HSDB 1994
Physical state Liquid (at room HSDB 1994

Melting point
Boiling point
Density:

at 20°C
Odor

Odor threshold:
Water
Air
Solubility:
Water at 20°C
at25°C
Organic solvent(s)

Partition coefficients:
LogK,,
Log K,.
Vapor pressure at 25°C
Henry's law constant:
at 20°C
at 25°C

Autoignition temperature

Flashpoint

Flammability limits at 25°C
(explosive limits) (volume % in air)

Conversion factors
Air at 20°C

Water

Explosive limits

temperature)
-87.1°C
86.7°C

1.465 g/ml.
Ethereal; chloroform-
like; sweet

No data
100 ppm

1.070 g/L

1.366 g/L.

Miscible with many
COMIMOon organic
solvents (such as
ether, alcohol, and
chloroform)

2.42
2.03-2.66
74 mmHg

0.020 atm-m’/mol
0.011 atm-m’/mol
None

None
8.0-10.5

1 mg/m’® = 0.18 ppm;
1 ppm = 5.46 mg/m’
1 ppm (weight per
volume) = 1 mg/L
No data

McNeill 1979
McNeill 1979

MeNeill 1979
HSDB 1994

HSDB 1994

McNeill 1979

Tewari et al. 1982

McNeill 1979,
Windholz 1983

Hansch and Leo 1985
Garbarini and Lion 1986
Mackay and Shiu 1981

Mackay and Shiu 1981
Hine and Mookerjee 1975
McNeill 1979

McNeill 1979

McNeill 1979

Verschueren 1983
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FOREWORD

This toxicological profile is prepared in accordance with guidelines* developed by the Agency for
Toxic Substances and Disease Registry (ATSDR) and the Environmental Protection Agency (EPA). The
original guidelines were published in the Federal Register on April 17, 1987. Each profile will be revised
and republished as necessary.

The ATSDR toxicological profile succinctly characterizes the toxicologic and adverse health effects
information for the hazardous substance described therein. Each peer-reviewed profile identifies and
reviews the key literature that describes a hazardous substance's toxicologic properties. Other pertinent
literature is also presented, but is described in less detail than the key studies. The profile is not intended
to be an exhaustive document; however, more comprehensive sources of specialty information are
referenced.

The focus of the profiles is on health and toxicologic information; therefore, each toxicological
profile begins with a public health statement that describes, in nontechnical language, a substance's
relevant toxicological properties. Following the public health statement is information concerning levels of
significant human exposure and, where known, significant health effects. The adequacy of information to
determine a substance's health effects is described in a health effects summary. Data needs that are of
significance to protection of public health are identified by ATSDR and EPA.

Each profile includes the following:

(A) The examination, summary, and interpretation of available toxicologic information and
epidemiologic evaluations on a hazardous substance to ascertain the levels of significant human
exposure for the substance and the associated acute, subacute, and chronic health effects;

(B) A determination of whether adequate information on the health effects of each substance is
available or in the process of development to determine levels of exposure that present a
significant risk to human health of acute, subacute, and chronic health effects; and

(C) Where appropriate, identification of toxicologic testing needed to identify the types or levels of
exposure that may present significant risk of adverse health effects in humans.

The principal audiences for the toxicological profiles are health professionals at the Federal, State,
and local levels; interested private sector organizations and groups; and members of the public.

This profile reflects ATSDR’s assessment of all relevant toxicologic testing and information that has
been peer-reviewed. Staff of the Centers for Disease Control and Prevention and other Federal scientists
have also reviewed the profile. In addition, this profile has been peer-reviewed by a nongovernmental
panel and was made available for public review. Final responsibility for the contents and views expressed
in this toxicological profile resides with ATSDR.

Do Sk

David Satcher, M.D., Ph.D.
Administrator
Agency for Toxic Substances and
Disease Registry



Legislative Background vi

The toxicological profiles are developed in response to the Superfimd Amendments and

Reauthorization Act (SARA) of 1986 (Public Law 99-499) which amended the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA or Superfund). This public
law directed ATSDR to prepare toxicological profiles for hazardous substances most commonty found at
facilities on the CERCLA National Priorities List and that pose the most significant potential threat to
human health, as determined by ATSDR and the EPA. The availability of the revised priority list of 275
hazardous substances was announced in the Federal Register on April 29, 1996 (61 FR 18744). For prior
versions of the list of substances, sece Federal Register notices dated April 17, 1987 (52 FR 12866);
October 20, 1988 (53 FR 41280); October 26, 1989 (54 FR 43619); October 17,1990 (55 FR 42067);
October 17, 1991 (56 FR 52166); October 28, 1992 (57 FR 48801); and February 28, 1994 (59 FR 9486).
Section 104(1)(3) of CERCLA, as amended, directs the Administrator of ATSDR to prepare a
toxicological profile for each substance on the list.
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CONTRIBUTORS

CHEMICAL MANAGER(S)/AUTHOR(S):

Yee-Wan Stevens, MS.
ATSDR, Division of Toxicology, Atlanta, GA

Carol Eisenmann, Ph.D.
Sciences International, Inc., Alexandria, VA

THE PROFILE HAS UNDERGONE THE FOLLOWING ATSDR INTERNAL REVIEWS:

1. Green Border Review. Green Border review assures consistency with ATSDR policy.

2. Health Effects Review. The Health Effects Review Committee examines the health effects
chapter of cach profile for consistency and accuracy in interpreting health effects and
classifying end points.

3. Minimal Risk Level Review. The Minimal Risk Level Workgroup considers issues relevant to

substance-specific minimal risk levels (MRLs), reviews the health effects database of each
profile, and makes recommendations for derivation of MRLs.

Vil



TETRACHLOROETHYLENE
PEER REVIEW

A peer review panel was assembled for tetrachloroethylene. The panel consisted of the following
members:

1. Dr. Lee R. Shull, Toxicologist, Poster Wheeler Environmental, Sacramento, California
. Mr. Lyman K. Skory, Private Consultant, Midland, Michigan
3. Richard D. Stewart, M.D., M.P H., Adjunct Professor, Department of Pharmacology and
Toxicology, The Medical College of Wisconsin, Milwaukee, Wisconsin

These experts collectively have knowledge of tetrachloroethylene’s physical and chemical properties,
toxicokinetics, key health end points, mechanisms of action, human and animal exposure, and
quantification of risk to humans. All reviewers were selected in conformity with the conditions for
peer review specified in Section 104(1)(13) of the Comprehensive Environmental Response,
Compensation, and Liability Act, as amended.

Scientists from the Agency for Toxic Substances and Discase Registry (ATSDR) have reviewed the
peer reviewers’ comments and determined which comments will be included in the profile. A listing
of the peer reviewers” comments not incorporated in the profile, with a brief explanation of the
rationale for their exclusion, exists as part of the administrative record for this compound. A list of
databases reviewed and a list of unpublished documents cited are also included in the administrative
record.

The citation of the peer review panel should not be understood to imply its approval of the profile’s
final content. The responsibility for the content of this profile lies with the ATSDR.
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TABLE 3-2. Physical and Chemical Properties of Tetrachloroethylene

Property Information Reference
Molecular weight 165.83 Lide 1950
Color Colorless Sax and Lewis 1987
Physical state Liquid (at room Sax and Lewis 1987
temperature)
Melting point -19°C Lide 1990
Boiling point 121°C Lide 1990
Density:
at 20°C 1.6227 g/ml Lide 1990
at 25°C No data
Odor Ethereal HSDB 1996
Odor threshold:
Water 0.3 ppm EPA 1987b
Air 1.0 ppm EPA 1987b
Solubility:
Water at 25°C 150 mg/L. HSDB 1996
Organic solvent(s) Miscible with alcohol, HSDB 1996
ether, chloroform,
benzene, solvent
hexane, and most of
the fixed and volatile
oils
Partition coefficients:
Log K., 340 HSDB 1996
Log K, 2.2-2.7 Seip et al. 1986;
Zytner et al. 1989a
Vapor pressure at 25°C 18.47 mmHg HSDB 1996
Henry’s law constant:
at 25°C 1.8x10? atm-m*/mol Gossett 1987
Autoignition temperature No data
Flashpoint None HSDB 1996
Flammability limits Nonflammable HSDB 1996
Conversion factors 1 mg/L. = 147.4 ppm; HSDB 1996

ppm to mg/m’ in air
Explosive limits

1 ppm = 6.78 mg/m’
No data
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IT Corporation

]
3347 Michelson Drive, Suite 200 h A
Irvine, CA 92612
Telephone: 949-261-6441 4 grOIq)

Fax: 949-474-8309

December 17, 2001

California Regional Water Quality Control Board
Los Angeles Region

320 West 4th Street, Suite 200

Los Angeles, CA 90013

ATTN: Steven Hariri

RE: Soil Removal Activities
Jervis B, Webb of California
5030 Firestone Boulevard and 9301 Ravo Avenue
South Gate, CA
SLIC No. 744

Dear Mr. Hariri:

This letter report summarizes the soil removal activities performed by IT Corporation at the
Jervis B. Webb of California (Webb) facility on December 14, 2001. In accordance with our
Work Plan dated December 12, 2001, which memorialized our conversations and direction from
you, we drilled three large diameter borings and removed contaminated soil successfully from
each boring at the locations specified by the Board. Pursuant to the Board's direction, 2
confirmation sample was taken at the bottom of each boring.

Background

IT sampled five confirmation borings (CB-1 to CB-5) at the Webb site on September 13-14,
2001, in order to meet the Los Angeles Regional Water Quality Controf Board’s (RWQCB)
requirements for soil closure. Pursuant to the RWQCR letter response dated December 12,
2001, the Board directed that the elevated levels of TCE in borings CB-3 and CB-4 be removed
in order to achieve soil closure. In addition, the RWQCB required the 0.88 mg/kg of hexavalent
chromium found previously by EKI in boring B-4 at 10.5 feet be removed.

FIELD WORK

On December 14, 2001, IT drilled three large diameter soil borings, designated CB-3A, CB-4A,
and CB-1A, immediately adjacent to confirmation borings CB-3 and CB-4 and EKI Boring B-4,
respectively. The borings were drilled using a limited access (low overhead) hollow stem auger
rig, since the borings were located inside the Firestone Boulevard building, which has an
overhead clearance of about 14 feet. The borings were initially drilled using 6-inch diameter
augers and then reamed using 12-inch diameter augers. Boring CB-3A was drilled to a final
depth of 36 feet, boring CB-4A to a depth of 37 feet, and boring CB-1A to 18 feet.
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California RWQCB
December 17, 2001
Page 2

the w

Per your request, confirmation scil samples were collected at the bottom of each borehole using
a split spoon sampler equipped with brass sleeves. Other confirmation samples were collected
to ensure that all elevated levels of TCE and/or hexavalent chromium had been removed from

the boring. Samples to be analyzed for VOCs were extracted from the brass sleeve in the field
using an Encore T sampler.

During drilling, the field geologist monitored the headspace of the soil cuttings using a
calibrated photo-ionization detector (PID) and logged the readings onto a boring log. The
geologist also recorded the relative percentages of sand, silt, and clay, soil color, density, odor,
moisture content, and any unusual observations. Copies of the soil boring logs are provided in
Appendix A. Upon completion of sampling, the boreholes were backfilled with bentonite chips
and saturated with water.

Samples from CB-3A and CB-4A were analyzed for VOCs (EPA Method 8260B) on a 24-hour
turnaround by Calscience Environmental Laboratories, Inc., a State-certified laboratory. The
sample from CB-1A was analyzed for hexavalent chromium (EPA 7196A) and total chromium
(EPA 6010B) on a 24-hour basis. Proper chain of custody procedures were followed.

Laboratory Results

The results of the soil confirmation samples collected from the bottom of each boring are
summarized in Table 1. The samples analyzed for VOCs (EPA 8260B) indicated no detectable
TCE (<2 ug/kg) in boring CB-4A at 37 feet and 24 ug/kg of TCE in boring CB-3A at 36 feet.
Mo VOCs other than TCE were detected in either boring.

Hexavalent chromium was found in boring CB-1A at 18 feet depth at a level of 0.24 mg/kg,
which is below EPA’s Preliminary Remediation Goal (PRG) for industrial soi! (64 mg/kg) and
residential soil (30 mg/kg) and approximates the California modified PRG (0.20 mg/kg). In
addition, a total chromium level of 14.1 mg/kg was detected in this sample. This concentration
is much less than the EPA industrial PRG (450 mg/kg) and residential PRG (210 mg/kg) and
within the normal background level for total chromium in the soil.

Waste Disposal

The soil cuttings generated by the drilling were contained in 55-gallon drums, labeled, and a
drum inventory prepared to identify the contents of each (by footage). A total of 12 drums of
soil cuttings were generated by this investigation. The sail is currently being profiled for
disposal at a permitted soil disposal facility. The soil will be scheduled for offsite disposal as
soon as possible. Documentation of the soil disposal will be provided to the RWQCB under
separate cover when the manifests become available,

N:fJervis Webb/Webb WQUB letter
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California RWQCB
December 17, 2001
Page 3

Request for Soil Closure

Based on the successful removal of soil containing elevated levels of TCE and hexavalent

chromium from the three borings of concern, we have completed the last remaining requirement

for closure of the site. Therefore, we are requesting soil closure for the Webb site.
Schedule

In accordance with our previous discussion and correspondence, we appreciate the Board's
efforts to issue the soil closure letter by Wednesday, December 19, 2001, to meet the
requirements of the property transfer,

Please feel free to contact Gary Cronk at 949-660-7511 should you have any questions or

comments regarding this report.

Sincerely,
IT Corporation

WZk&mé
Gary Crohk, P.E.

Sr. Project Manager

Enclosures:

Figure 1: Confirmation Soil Boring Locations

Table 1: Summary of Analytical Results

Appendix A: Soil Boring Logs

Appendix B: Laboratory Analytical Reports and Chain of Custody

cc: Dennis Dickerson, RWQCB
Arthur Heath, RWQCB
Rebecca Chow, RWQCB
Mike Farley, Jervis B. Webb
Michael Feeley, Latham & Watkins
Gene Lucero, Latham & Watkins

Niflervis Webb/Webb WQUCB ietter

@
" group
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Table 1.

Hexavalent Hex. Chromium Total Total Chromium
Boring TCE {ug/kg)| Chromium Residential Soil Chromium Residential Soil
No. IDepth (f) (mgfkg) PRG (mglkg) {mgrkg) PRG (mglkg)
CB-3A 36 24 - - - -
CB-4A 37 <2 - - - -
CB1A 18 - 0.24 c.2" 14.1 210
Footnotes:

TCE = trichloroethylene
PRG = EPA's Preliminary Remediation Goal for Residentia! Soil
* = California Modified PRG
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COOPER DRUM COMPANY SUPERFUND SITE
REMEDIAL DESIGN
TECHNICAL MEMORANDUM
for
FIELD SAMPLING RESULTS

Prepared for:

Contract No. 68-W-98-225/ WA No. 247-RDRD-091N
U.S. Envirenmental Protection Agency
Region IX
75 Hawthorne Street
San Francisco, California 94105

Prepared by:
URS Group, Inc.

2870 Gateway Oaks Drive, Suite 150
Sacramento, California 95833

July 2006



DISCLAIMER

This technical memorandum has been prepared for the United States Environmental Protection Agency by
URS Group, Inc. (URS). This document is intended to transmit the information collected by URS during the
remedial design field sampling effort initiated in May 2003 at the Cooper Drum Company Superfund Site.

The limited objective of this memorandum, the ongoing nature of the project, along with the evolving
knowledge of site conditions and chemical effects on the environment and human health, must all be
considered when evaluating the memorandum because subsequent facts may become known that may make
this document premature or inaccurate.

This memorandum has been prepared by URS under the review of registered professionals. The conclusions
and recommendations in this memorandum are based upon URS’ data evaluation. The interpretation of the
data and the conclusions drawn were governed by URS experience and professional judgment.
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COOPER DRUM COMPANY SUPERFUND SITE

REMEDIAL DESIGN TECHNICAL MEMORANDUM
FIELD SAMPLING RESULTS
URS Group, Inc.
Contract No. 68-W-98-225/WA No. 247-RDRD-091IN

Cooper Drum Company Site, South Gate, California

TABLE 15

Recent Groundwater Analytical Results
VOCs

TABLE 15
July 2006
Page 1 of 5

Location Sample Date PCE TCE |cis-1,2-DCE| 1,1-DCE |trans-1,2-DCE vC 1L1I-DCA | 1,2-DCA | Benzene | 1.2-DCPA Other VOCs detected
8/29/03 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 27 <0.5 <0.5 <0.5 Chloroform (0.8)
MW-1 1/15/04 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 23 <0.5 <0.5 Toluene (0.251), xylenes (0.181)
11/04/04 <0.5 0.273 <0.5 <0.5 <0.5 <0.5 <0.5 2.8 <0.5 <0.5 None
1/30/03 <25+ 230 790 29 45 <25+ 4 <25+ <25+ <25+ Bromoform (567, 413)
<25%y | (220) (790) en (46) (<25%) (63) (<25%) | (<25%) (<25%)
12/4/03 <1.0 240 810 13 52 17 75 14 5.1 5.6 Toluene (1.6), chlorobenzene (5.6)
2/26/04 <0.5 220D 770D 12 48D 15 73D 19 5.8 6.3 Toluene (1.6), chlorobenzene (6.2),
MW-2 Methylcyclohexane (0.63)
4/28/04 <0.5 290D 990D 107 50D 10 86D 19 6.0 6.6 Toluene fgféi;ﬁfg‘zge%ﬁ’e “.0),
7/19/04 <2.5 220D 730D 15 46 1 64 <2.5 6.1 5.8 Toluene (1.7]), chlorobenzene (5.4)
11/02/04 <0.5 270D 790D 19 461D 23 75D 23 8.2 7.7 Methyl“ydgﬁf;i‘;ifgifgf’ll;‘ene 0.93),
4/29/03 <0.5 4 2 <0.5 0.3 <0.5 <0.5 <0.5 <0.5 <0.5 None
MW-3 1/15/04 <0.5 42 2.8 <0.5 0.29] <0.5 <0.5 <0.5 <0.5 <0.5 Toluene (0.247), xylenes (0.271)
7722104 <0.5 3.3 23 <0.5 0.271 <0.5 <0.5 <0.5 <0.5 <0.5 None
4/29/03 <1.0 12 38 7 2 2 8 3 <1.0 <1.0 None
MW-4 1/15/04 <0.5 6.8 23 2.6 0.93 0.86 3.7 1.3 0.23 <0.5 Toluene (0.19])
11/01/04 <0.5 15 30D 6.8 3.0 5.0 8.4 <0.5 0.421 <0.5 None
4/29/03 10 88 200J 61 3l 3] 78 9] <10* <10% Chlorobenzene (91)
12/3/03 13 110 270 7 44 35 110 8.1 1.5 8.3 Chﬁ:gé‘;g‘;éfjgi 1&' ‘g‘:ﬁ?ﬁfﬁ:{;‘;‘;gzg 0
MW.5 2/25/04 13 91D 210D 5.9 4.1 1.9 90D 8.2 1.3 7.6 1,1,2 trichloroethane (0.93), chlorobenzene (4.6)
4/27/04 9.8 $8D 220D <0.5 3.3 <0.5 86D 7.1 <0.5 7.0 ITTISL%‘EZQ (102;)7;}’312“;";“5‘3’; ((gfln
7721704 12 220D 170D 6.0 4.1 1.6 82D 5.8 1.2 6.7 1,1,2-Trichloroethane (0.72), chlorobenzene (3.6)
11/01/04 16 100D 220D 8.0 6.0 4.1 92D 8.2 1.8 9.3 1,1,2-Trichloroethane (0.77), chlorobenzene (5.2)
MW-8 1/21/04 <0.5 33D 86D 0.51 32 <0.5 <0.5 <0.5 <0.5 <0.5 Toluene (0.171)
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COOPER DRUM COMPANY SUPERFUND SITE TABLE 15
REMEDIAL DESIGN TECHNICAL MEMORANDUM July 2006
FIELD SAMPLING RESULTS Page 2 of 5
URS Group, Inc.

Contract No. 68-W-98-225/WA No. 247-RDRD-091IN

TABLE 15 (Continued)

Location Sample Date PCE TCE |cis-1,2-DCE| 1.1-DCE  |trans-1,2-DCE vC 1,1-BCA | 1,2-DCA | Benzene | 1,2-DCPA Other VOCs detected
5103 <0.5 26D 9 ’ 0.8 0.41 0.2] 0.4] 0.2] <0.5 <0.5 None
(<0.5) (25) (8) (0.95) (0.35) (<0.5) (0.41) (<0.5) (<0.5) (<0.5)
MW-10 1/21/04 <0.5 20D 12 0.98 0.60 <0.5 0.55 <0.5 <0.5 <0.5 Toluene (0.17], 0.171)
(<0.5) (20D) (14) (I.1) (0.63) (<0.5) (0.57) (<0.5) (<0.5) (<0.5)
11/02/04 <0.5 23D 20 1‘3; 1.0 0.79 ’0.58 ’<0.5 <O‘5‘ <0.5 None
(<0.5) (25D) (19) (1.2) (0.96) (0.81) (0.61) (<0.5) (<0.5) (<0.5)
MW-12 5/13/03 0.34] 25D 30D 3.6 1.4 <0.5 5.2 <0.5 <0.5 <0.5 None
1/21/04 <0.5 37D 43D 8.8 2.7 0.75 11 <0.5 0.297 <0.5 Toluene (0.34]), xylenes (0.45])
5/0103 <10* 250 98 9] 3 <10# 10J 11 <10* <10* Methylene chloride (19)), bromoform (29))
MW-15 1/20/04 0301 | 360D 160D 6.7 6.5 1.2 14 14 0.85 4.1 4'methyI“Z‘Pema“‘;‘;‘i@ﬁf?é?’zz?;ombenzene (0.56),
7/22/04 <0.5 87D 70D 3.9 3.5 1.1 7.3 3.9 0.43] 1.3 None
4/28/03 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.2] <0.5 <0.5 None
MW-16 1/12/04 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 None
11/03/04 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 None
4/28/03 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.2J <0.5 <0.5 None
MWwW-17 1/20/04 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 Toluene (0.53), xylenes (0.53)
11/02/04 <0.5 0.58 0.52 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 None
MW.I8 4/28/03 <0.5 0.2] 0.8] <0.5 <0.5 <0.5 <0.5 0.2J <0.5 <0.5 None
1/12/04 <0.5 0.24] 0.72 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 None
5/1/03 <50* 1,000 <50* <50* <50* <50* <50* 391 <50* <50* Bromoform (931)
MW-19 1/20/04 <0.5 450D 11 2.8] 1.5 0.19J 3 34D <0.5 <0.5 Chloromethane (0.59BJ), cyclohexane (1.8)
7/20/04 <0.5 99D 4.5 1.6 0.65 0.25] 0.77 33D <0.5 <0.5 Cyclohexane (2.7) carbon disulfide (0.19])
4/30/03 <]3%* 520 140 <] 3* <] 3* <]3%* 41 <] 3* <13%* <]3%* None
12/4/03 5.2 570 150 16 7.8 3.6 44 7.6 1.1 4.2 Chlorobenzene (5.4), 1,2.3-trichloropropane (3.8)
2/26/04 4.1 490D 140D 14 7.3 28 39D 7.8 0.97 4.1 1,1,2-Trichloroethane (0.94), chlorobenzene (4.5)
MW-=20 4127104 5.1 670D 180D 15 8.9 <0.5 48D 8.0 <0.5 4.9 Toluene (0.1 iil)folr ;)tjggf;’i‘;;’)e‘ha”e ©0.67),
7/20/04 4.0 470D 140D 16 7.6 3.0 45 7.3 1.1} 4.3 chlorobenzene (3.7)
11/1/04 5.1 770D 200D 24 11 8.3 58D 12 1.2 5.9 Methylcyclohexane (0.46])), chlorobenzene (4.8)
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TABLE 15 (Continued)

TABLE 15
July 2006
Page 3 of 5

Location Sample Date PCE TCE |cis-1,2-DCE| 1.1-DCE  |trans-1,2-DCE vC 1,1-BCA | 1,2-DCA | Benzene | 1,2-DCPA Other VOCs detected
12/3/03 2.3‘ ’550 210 25 14 5 40; 17 2.7 9.7‘ Chlorobenzene (3.8, 3.8),
(2.3) (870) (370) (25) 14 (5.2) (61) an (2.6) 9.5) 1,2,3-trichloropropane (7.9, 7.8)
2/25/04 22 680D 330D 27D 16] 4.9 51D 17 26 9.3 Chl"“’benzenfoﬁgé ‘(‘(‘)e;hzyjl) acetate (4.7),
MW-21 4/27/04 3.0 980D 490D 50D 20 5.0 0D 20 <0.5 11 Chlorobenzene (4.9), toluene (0.281)
7121104 2.8 640D 340D 29 15 5.8 69 17 2. 8.3 Chlorobenzene (4.2)
11/01/04 2.1 720D 430D 24 1 28E 50D 21 3.0 82 Methylcydz‘;f;f;eefgfn?{;;“f“e (0.250),
1/13/04 <0.5 7.2 2.9 <0.5 0.213 <0.5 <0.5 <0.5 1.8 <0.5 None
Mw-22 11/03/04 <0.5 9.6 9.7 <0.5 0.53 0.56 0.38J <0.5 3.7 <0.5 None
‘ 1/20/04 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 None
MW-23 11/02/04 <0.5 <0.5 0.69 <0.5 <0.5 <0.5 0.21] <0.5 <0.5 <0.5 None
MW.24 1/13/04 <0.5 3.1 1.6 <0.5 <0.5 <0.5 <0.5 1.6 <0.5 <0.5 Chloromethane (0.28])
11/04/04 <0.5 3.1 2.3 <0.5 <0.5 <0.5 <0.5 3 <0.5 <0.5 None
1/14/04 0.33J 50D 40D 1.7 2.9 0.75 4:7J 33 0.353 <0.5 Chlorobenzene (0.48], 0.55)
MW-25 (0.371) | (50D (37D) (2.3D) (3.9 (0.98) (6.2) (5.50) (0.471) (1.
7/22/04 <0.5 62D 64D 1.2 3.3 0.7 2.2 3.0 0.36J 0.83 Chlorobenzene (0.22])
‘ 1/14/04 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 None
MW-26 11/04/04 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 None
MW7 1/13/04 <0.5 4.9 2.4 <0.5 0173 <0.5 <0.5 1.8 <0.5 <0.5 None
7/21/04 <0.5 34 2.3 <0.5 0.201 <0.5 <0.5 1.7 <0.5 <0.5 None
‘ 1/14/04 <0.5 11 10 <0.5 0.48J <0.5 <0.5 1.81 <0.5 <0.5 None
MW-28 11/03/04 <0.5 18 21 <0.5 1.1 0.73 <0.5 2.4 <0.5 <0.5 None
MW-20 1/13/04 <0.5 16 4.7 <0.5 0.63 <0.5 <0.5 1.5 <0.5 <0.5 None
11/03/04 <0.5 21 57 0.38J 0.96 0.38J <0.5 <0.5 <0.5 <0.5 None
‘ 1/14/04 <0.5 110D 5.1 0.43] 0.84 <0.5 <0.5 2.7 <0.5 <0.5 None
MW-=30 7/21/04 <0.5 110D 6.1 0.77 14 0.20J 0.42J 3.7 <0.5 <0.5 Cyclohexane (0.69)
MW-31 1/19/04 <0.5 79D 22D 1.4 2 <0.5 <0.5 8 0.421 <0.5 Cyclohexane (2.9), methyleyclohexane (1.8)
7721704 <0.5 63D 17 1.3 1.6 0.26] 0.36] 5.5 0.31J <0.5 Cyclohexane (2.0), methylcyclohexane (0.65)

K:\Wprocess\00147\Cooper Drum\Tables\Table 1 5.wpd



COOPER DRUM COMPANY SUPERFUND SITE TABLE 15
REMEDIAL DESIGN TECHNICAL MEMORANDUM July 2006
FIELD SAMPLING RESULTS Page 4 of 5
URS Group, Inc.
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TABLE 15 (Continued)

Location Sample Date PCE TCE |cis-1,2-DCE| L1-DCE |trans-1,2-DCE vC 1,1-DCA | 1,2-DCA | Benzene | 1,2-DCPA Other VOCs detected
1/19/04 <0.5 1.3 0.171 <0.5 <0.5 <0.5 <0.5 ’<0.5 <0.5 <0.5 2-butanone (0.47]), toluene (0.21])
MW-32 (<0.5) (<0.5) (<0.5) (<0.5) (<0.5) (<0.5) (<0.5) (<0.5) (<0.5) (<0.5) None
11/04/04 <0.5 0.46J <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 None
4/30/04 <] 3* 380 170J 19 71 3J 46 3J <13%* <13%* Bromoform (24])
12/4/04 1.0 480 230 41 9.8 4.1 70 3.7 1.1 1.9 Chlorobenzene (2.6), 1.,2,3-trichloropropane (0.8])
EW.1 2/26/04 1.0 450D 210D 39D 9.0J 34 65D 52 1.3 25 Chlorobenzene (2.9)
4/28/04 1.7 790D 290D 33E 10 <0.5R 33D 55 1.9 <0.5 Chlorobenzene (4.2)
7/20/04 1.97 600D 230D 39 9.3 3.7 68 5.8 1.73 32 Chlorobenzene (3.7)
11/01/04 2.9 830D 250E 53E 13 9.7 75E 7.8 2.1 4.2 Chlorobenzene (5.9)
4/30/03 <50* 86 1,300 46] 39] 12J 260 46J 20] <50* Bromoform (87])
12/3/03 <1.0 16 1,200 72 55 13 320 36 15 11 Chlorobenzene (9.0), 1,2,3-trichloropropane (5.4)
2/25/04 ’<0.5 140D 1,000D 56D ’43D 12 ’230D‘ <40 14 1.3 Chlorobenzene (9.7, 10.0), methyl acetate (3.6,4.4),
(<0.5) | (140D) (1,000D) (55D) (44D) (12) (220D) (43D) (14D) (1.3) toluene (2.6,2.7), 4methyl-2pentonone (3.2], 3.1J)
EW.2 A8/04 <05 270D 1,200D 33D 63E 841 280D 4SE 20 15 Chl‘)mb?‘ggﬁeﬁg;?g; 6‘;’1‘5;‘;(3'6’3‘6')’
(<0.5) | (280D) (1,200D) (54E) (59E) (78E) (280D) (52E) (19) (15) Seé lab sheet for mo;e VOCs
7/20/04 <2.0 130D 390D 27 51 460D 250D 39 14 11 Toluene (2.8,2.9), chlorobenzene (6.5, 6.1), xylenes
(<2.0) | (140D) (400D) (25) (49) (480D) (260D) (36) (14) (1) (1.01)
11/2/04 <0.5 130D 210D 34E 72JD 1100D 240D 41E 20 ’15> Toluene (3.5,3.6), chlorabenzene (7.5, 7.3), xylenes
(<0.5) | (130D) (230D) (41JD) (751D) (1200D) | (270D) (41E) (20) (16) (1.2,1.2)
Chlorobenzene (32), ethylbenzene (76) xylenes
12/3/03 2.5 70 1,100 69 18 140 230 8.2 16 15 (162), tolaene (310), see Lab sheet for additional
SVE-1 VOCs
. Chlorobenzene (29), ethylbenzene (12) xylenes (33
7722104 L7 47 370D 7.0 26 3 81 >4 6.8 8.5 toluene (51), gez)llab syheet for aéditzogal VO((fs "
SVE-2 4/29/04 50D 29D 59 <0.5 0.55 1.1 76D <0.5 0.93 <0.5 S’:;eﬁigesﬁ ::zfirla;d—flifx\l'\(logg)cs
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COOPER DRUM COMPANY SUPERFUND SITE
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FIELD SAMPLING RESULTS

URS Group, Inc.

Contract No. 68-W-98-225/WA No. 247-RDRD-091N

TABLE 15 (Continued)

TABLE 15
July 2006
Page 5 of 5

Index: Analytical results in micrograms per liter or parts per billion.

#*

Detection limit exceeds respective maximum contaminant level for drinking water as established in Title 22 of the California Code of Regulations.

Duplicate Sample results shown in parenthesis.

D

E

R
DCA
DCE
DCPA

PCE
TCA
TCE
vC
vVoC

detection associated with sample dilution

concentration exceeds upper instrument calibration range
The data are unusable. Resampling and reanalysis is necessry for verification.
dichloroethane

dichloroethene

dichloropropane

estimated value

tetrachloroethene

trichloroethane

trichloroethene

vinyl chloride

volatile organic compound
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3. SOIL REMEDIATION

3.1. Description of the Soil Vapor Extraction System

3.1.1. Soil Vapor Wells

Four soil vapor extraction wells and four soil vapor monitoring probes were installed at the
Site during June 1999 (see Figure 7). The wells and probes were designed to allow for vapor
extraction and monitoring in both the shallow and deep vadose zones at the Site. All of the
wells were constructed using Schedule 40 PVC casing and screen. More detailed
descriptions of well construction and subsurface conditions at the Site are contained in
reports previously provided to the RWQCB (see EKI, 14 April 1999; EKI, 13 October 1999).

On 29 June 2000, two of the soil vapor monitoring probes (VMP-D1 and VMP-D2) were
converted to extraction wells by connecting the probes to the soil vapor extraction system at
the Site with two-inch diameter PVC pipe. These wells have been used as extraction wells
during system operation since 6 July 2000. On 8 March 2001, vapor monitoring probe
VMP-1 was converted to an extraction well by connecting the probe to the soil vapor
extraction system at the Site with a two-inch diameter hose. This well has been used as an
extraction well during system operation since 8 March 2001.

Soil Vapor Extraction Wells: The four shallow vadose zone SVE wells (see locations
SVE-1, SVE-2, SVE-3, and VMP-1 on Figure 7) are constructed with two-inch diameter
PVC casing. Wells SVE-1, SVE-3, and VMP-1 have slotted screen from approximately 19
to 25 ft bgs, and have total depths of approximately 25 ft bgs. Well SVE-2 has slotted screen
from approximately 18 to 24 ft bgs, and has a total depth of approximately 24 ft bgs.

The three deep vadose zone SVE wells are wells SVE-D1, VMP-D1, and VMP-D2. Well
SVE-DI1 is constructed with four-inch diameter PVC casing with slotted screen from
approximately 30 to 40 ft bgs, and has a total depth of approximately 44 ft bgs. Deep vadose
zone SVE wells VMP-D1 and VMP-D2 are constructed in the same boreholes with shallow
vadose zone SVE wells SVE-2 and SVE-3, respectively, and are constructed with 2-inch
diameter PVC casing. Well VMP-D1 has slotted screen from approximately 30 to 40 ft bgs,
and has a total depth of approximately 43 ft bgs. Well VMP-D?2 has slotted screen from
approximately 31 to 41 ft bgs, and has a total depth of approximately 44 ft bgs.

Soil Vapor Monitoring Probes: The shallow vadose zone vapor monitoring probe (see
location VMP-2 on Figure 7) is constructed with two-inch diameter PVC casing with slotted
screen from approximately 19 to 25 ft bgs, and has a total depth of approximately 25 ft bgs.
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Quality Assurance/Quality Control (“QA/QC”): Standard laboratory QA/QC procedures
used for the project included analyses of laboratory duplicates and method blanks. The
relative percentage differences (“RPDs”) of the laboratory duplicates were within acceptable
ranges. No analytes were detected in the method blank samples analyzed for this project.
Laboratory QA/QC results are provided with the laboratory reports in Appendix C.

Duplicate soil vapor samples were collected from the undiluted blower influent on 31 May
and 14 June 2001 (see Table 6). The RPDs for TCE were 2.9 and 4.4 percent, respectively.
These RPDs indicate an acceptable range of sampling and analytical reproducibility.

EKI collected equipment blanks during sampling activities on 31 May and 14 June 2001.

The equipment blanks were collected by pumping ambient air into a tedlar bag using the
purge/sampling pump, as described above. Concentrations of TCE detected in the equipment
blanks ranged from 0.012 to 0.075 ppmv. The concentrations of TCE detected in vapor
samples collected from the vapor wells, vapor probes, and blower influent were at least

three times greater than the concentrations of TCE detected in the equipment blank samples.

31.3.2. Estimated VOC Removal Rates

Rates of VOC removal were estimated using measured vacuum readings, flow rates, and
analytical data (see Tables 4a through 4h). In most cases, mass removal for a given period of
time was calculated using an average of the mass removal rates at the beginning and end of
the time period. Exceptions to this averaging method are noted in the tables.

Based on measurements made at the blower influent, it is estimated that 155 pounds of
VOCs, including 121 pounds of TCE, have been extracted from soil at the Site as of 31 May
2001 (see Table 4a and Figure 9). It is estimated that 22 pounds of VOCs, including

13 pounds of TCE, were extracted from soil at the Site during the period from 14 December
2000 through 31 May 2001. Therefore, only about 14 percent of the cumulative mass
removal by the SVE system occurred during the last five months of system operation.
Approximately 55 percent of the mass removal during this reporting period occurred in the
shallow vadose zone. The average total mass removal rate by the SVE system during this
reporting period was approximately 0.21 pounds of VOCs per day. The daily mass removal
rates by the SVE system do not appear to have changed significantly during the last nine
months of system operation (see Table 4a). Thus, a relatively small, steady removal of VOCs
occurred during this reporting period.

3.3.3. Soil Vapor Field Monitoring

Total VOC concentrations in soil vapor samples were also periodically monitored with an
organic vapor meter, which utilizes a photoionization detector (“PID”) to measure total
concentrations of VOCs. The PID does not distinguish between individual compounds, but
gives a reading for total VOCs. Samples for PID analyses were collected in Tedlar bags
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TABLE 4a
Soil Vapor Extraction Data: Blower Influent

il thr

h Jun

1

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Estimated Cumulative Mass
-E::,T:: Flow Total | TCE |vOC Removal Removal
" Operation Vacuum | VOCs | Conc.
Date  Time  Hour | “yme (in-wc) |by PID|byLab| TCE 10| tce | 1o
Meter (acfm}| (scfm) VOCs VOCs | Notes
(hrs) (ppmv)| (ppmv) | (Ib/day) (Ib/day) (Ibs) (Ibs)
System startup on 3/16/00 at 16:00.
3/16/00 1645 56 0% 4.5 4.1 35 2,000+| 860 1.8 1.9 0 it
3M17/00 700 20 100% ° 5.2 47 37 94 -
3/18/00 6:30 45 100% 54 49 38 128 -
System shut down on 3/18/00 at 9:40. System restarted on 3/19/00 at 6:30.
3/19/00 6:30 48 13% 6.1 553 38 103 -
3/20/00 6:30 72 100% 8.6 7.7 43 145 -
3/21/00 7:00 96 100% 48 41 60 745 - )
3/22/00 730 121 100% 11 10 18 173 490 2.5 2.6 10 11 4A
3/30/00 11:00 316 100% 20 18 45 38 -

4/6/00 11:00 483 100% 25 17 125 42 -
4/13/00 8:00 648 100% 21 13 150 42 70 045 0.51 43 45 4A
4/20/00 7:30 815 100% 21 13 145 43 -
A4/27/00 700 983 100% 16 10 180 30 -

5/4/00  8:30 1,152 100% 16 10 150 20 -
5/11/00 6:30 1,318 100% 14 9.0 150 20 -
5/18/00 7:00 1,486 100% 19 12 150 38 53 032 034 56 60 4A

28 18 150 38 - 047 050 - -

5/25/00 6:30 1,654 100% 18 12 150 19 -

6/1/00 6:30 1,822 100% 18 11 150 34 -

6/8/00 7:00 1,990 100% 26 16 155 27 -
6/15/00 7:30 2,158 100% 26 16 150 28 -

System shut down on 6/21/00 at 17:30. System restarted on 7/6/00 at 10:00.

7/6/00 1023 2,312 30% 142 a7 130 20 37 1.8 2.1 72 77 4B
7/13/00 12:00 2,485 102% 122 79 145 23 18 0.70 1.0 81 88 4A
7/20/00 7:30 2,648 100% 115 73 150 15 -

System shut down on 7/26/00 at 6:30. System restarted on 7/27/00 at 6:00.
7/27100  6:00 2,791 86% 75 49 140 14 -
8/3/60 8:00 2,961 100% 75 49 140 15 -
8/8/00 14:30 3,086 100% 77 50 140 15 -
System shut down on 8/15/00 at 11:30. System restarted on 8/21/00 at 10:30.
8/24/00 12:30 3,326 | 63% | 76 50 | 140 | 27 | - |
System shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
83100 900 3471 | 88% | 64 45 | 120 | 36 | - |
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4a

Soil Vapor Extraction Data: Blower Influent
rly Progr Report for April through Jun 01

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Estimated Cumuiative Mass
5::1|:s:ﬁ Flow Total | TCE |vOC Removal Removal
. Operation Vacuum | VOCs | Conc.
Date  Time  Hour | e (in-wc) |by PID|byLab| TcE 10%| e | To!
Meter {acfm}| (scfm) VOCs VOCs | Notes
(hrs) (ppmv)} (ppmv) ((I6/daY) ol ©0S) | bs)
System shut down on 9/6/00 at 15:00. System restarted on 9/7/00 at 10:30.
9/7/00 10:30 3,621 88% 66 46 125 9.7 -
9/14/00 900 3,788 100% 66 43 140 13 5.6 0.12 029 104 124 4/
System shut down on 9/14/00 at 11:23.
9/28/00 1124 3788 | 0% | - - 120 42 54 - - - -
System restarted on 10/1/00 at 6:30.
1011/00 630 3791 | 4% | - - - - -
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.
10/5/00 730 3,795 4% 73 92 120 296 -
10/12/00 8:00 3,964 100% 74 52 120 39 -
10/19/060 8:00 4,132 100% 72 51 120 39 -
10/26/00 8:00 4,301 100% 75 54 115 18 2.3 0.061 015 106 128 4A
System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at 8:00.
11/2/00 8:00 4422 | 72% | - - | 140 | 17 | - |
System shut down on 11/2/00 at 19:00. System restarted on 11/9/00 at 7:30.
11/9/00 7:30 4433 | 7% | - - | 140 } 397 | - |
System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
11/16/00 10:00 4441 | 5% | - - | 140 | 144 | - |
System shut down on 11/17/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 7:30 4,443 I 1% - - 140 152 -
11/30/00  7:30 4,611 100% - - 140 121 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00  8:00 4,768 I 93% - - 140 107 -
12/114/00 10:30 4,940 100% 57 38 140 6.2 6.7 0.13 023 108 133 4A
System shut down on 12/14/00 at 12:15.
14101 11:37 4940 | 0% | 170 111 140 44 30 - - - -
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4a

Soil Vapor Extraction Data: Blower Influent

h
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

rogr

rt

El Estimated Cumulative Mass
Ti:::s:: . Flow Total | TCE |yvOC Removal Removal
Date Time Hour |OPETation Vacuum| VOCs | Conc. Total Total
Meter | "¢ | (actm)| (scfm)| T7WC) |BYPID|byLab) TCE o0 | TCE | yocs |Notes
() (PPmv)| (PPmV} |(Ib/day) (- ol Ibs) | T

System restarted on 2/19/01 at 15:45.

2/19/01 1545 4,940 0% - - 140 42 -

2/22/01 17:00 5,016 100% - - 140 37 -

3101 12:45 5,180 100% - - 140 28 -

3/8/01 730 5,343 100% - - 145 48 -

3/15/01 13:00 5,516 100% - - 145 8.5 -

3/22/01 13:00 5,682 100% - - 145 7.8 -

3/28/01 14:30 5,854 100% - - 140 8.5 -

4/5/01  10:00  6,016" 100% - - 140 19 -

4/11/01 900 6,160 100% - - 140 20 -

4/18/01 12:30 6,331 100% 145 97 135 25 -

4/25/01 13:15 6,500 100% 155 104 133 25 -

5/2/01 11.45 6,666 100% 158 106 135 22 -

5/9/01 12:30 6,836 100% 162 108 135 19 -

5/16/01 11:45 7,002 100% 157 103 140 17 -

5/23/01 11:00 7,169 100% 161 106 140 18 -

5/31/01 1536 7,360 100% 60 39 140 4.4 6.8 0.13 0.19 121 165 4A
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.

6/14/01 12:20 7,360 0% 84 61 112 25 46 - - - -

6/20/01 13:30 7,515 100% 110 75 130 18 -
System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.

6/28/01 630 7,540 | 14% | - - - -7 -

2001-Q2 Table 4 & Figures 8-9
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TABLE 4a

Soil Vapor Extraction Data: Blower Influent

R r April th ne 2
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Elapsed Estimated Cumulative Mass
Time on Flow Total | TCE |vOC Removal Removal
. Operation Vacuum | VOCs | Conc.
Date Time Hour . . Total Total
Time (in-wc) [by PID| by Lab| TCE TCE
Meter {acfm)| (scfm) (opmv)| (pomv) |(ab/day) VOCs (Ibs) VOCs | Notes
(hrs) ppmv)) (PP Y) (ibiday) (Ibs)
NOTES:
TCE = trichloroethene PID = photoionization detector
acfm = actual cubic feet per minute ppmv = parts per million by volume
°F = degrees Fahrenheit scfm = standard cubic feet per minute
hrs = hours tr = frace (concentration detected at less than reporting limit)
in-wc = inches of water column VOCs = volatile organic compounds
Ib/day = pounds per day - = no measurement
Ibs = pounds . < = pot detected at indicated method detection limit

1. PID calibrated with 100 ppmv of isobutylene.
2. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, Caiiforma using
EPA Method TO-14A.
3. Removal rates are calculated using analyte concentrations from laboratory analyses and the measured
flow rate (converted from acfm to scfm using the measured vacuum).
4. Cumulative mass removal amounts are calculated as follows (see Notes column in table):
A: Mass removal calculated using an average of the previous and current mass removal rates.
B: Mass removal calculated using the previous mass removal rate.
5. On days for which two flow and vacuum readings are provided, the values indicate initial and final
readings during the site visit.
8. Although not shown on this table, mass removal rates were calculated for each VOC detected in the
samples of undiluted blower influent. The total VOC mass removal rate presented in this table is the
sum of the undiluted mass removal rates calculated for each VOC that was detected.

2001-Q2 Table 4 & Figures 8-8 Erler & Kalinowski, inc.
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TABLE 4b

Soil Vapor Extraction Data: Extraction Well SVE-1
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Flow Estimated VOC Cumulative Mass
Elapsed Total | TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date | Time | Hour . ) Total Total
- by PID
Meter | {(acfrn)| (scfm) (in-we) (p);mv) i():plr;:; (It;l;c?aE ) VOCs .(';ES VOCs | Notes
(hrs) ¥)'1 (biday) (Ibs)
Static vapor sample collected on 3/16/00.
3neno 9:25 5.6 | 0.04 004 l 35 865 10,000 0.18 0.19 0 0
System startup on 3/16/00 at 16:00.
3700 7:00 20 0.04 0.04 37 191 -
3/18/00  6:30 45 0.06 0.05 38 195 -
System shut down on 3/18/00 at 9:40. System restarted on 3/19/00 at 6:30.
3/19/00  6:30 48 0700 063 38 2,000+ -
3/20/60 6:30 72 0.63 0.56 43 2,000+ -
32100 7:00 96 0.61 052 60 2,000+ -
3/22/00  7:30 121 0.58 0.56 15 2,000+ | 10,000 238 2.9 7.1 7.3 4A
3/30/00  11:00 316 0.87 079 38 1,799 -
4/6/00 11:.00 483 0.45 0.31 125 719 -
4/13/00 800 648 0.85 0.54 150 716 6,500 1.7 1.8 57 58 4A
4/20/00 T30 815 0.70 045 145 868 -
4/27/00  T7:00 983 0.87 0.55 150 915 -
5/4/00  8:30 1,452 | 0.89 0.56 150 1,427 -
5/11/00 6:30 1,318 0.92 0.58 150 2,000+ -
5M18/00 7:00 1,486 1.1 (.68 150 276 3,700 1.2 1.3 109 112 4A
1.1 0.69 150 276 - 1.3 1.3 - -
5/25/00  6:30 1,654 1.3 0.84 150 146 -
6/1/00  6:30 1,822 | 085 (.41 150 128 -
6/8/00  7:00 1,080 | 0.67 G.41 155 112 -
6/15/00 7:30 2,158 | 065 041 150 105 -
System shut down on 6/21/00 at 17:30. Static vapor sample collected on 7/6/00.
7/6/00 9:49 2,312 1.3 0.89 I 130 1,582 3,300 - - - -
System restarted on 7/6/00 at 10:00.
7/13/00 12:00 2,485 1.3 0.84 145 | 2,000+ | 2,200 0.92 0.95 154 159 4A
7/20/00 730 2,648 1.3 0.83 150 154 -
System shut down on 7/26/00 at 6:30. System restarted on 7/27/00 at 6:00.
7/27/00 6:00 2,791 2.0 1.3 140 77 -
8/3/00 8:00 2,961 21 1.4 140 89 -
8/8/00 14:30 3,086 2.1 1.4 140 g2 -
System shut down on 8/15/00 at 11:30. System restarted on 8/21/00 at 10:30.
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TABLE 4b
Soil Vapor Extraction Data: Extraction Well SVE-1

rt P i h June 2001
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California
Flow Estimated VOC Cumulative Mass
Elapsed Total | TCce |__Removal Rates Removal
Date | Time Tl;ln:u:n Vacuum| VOCs | Conc. Total Total
Meter | (actm) | (scfm) | (W) | BYPID JbyLab | TCE | ynp | TCE 1o | Notes
(hrs) (ppmv) | (ppmv) | (Ib/day) (Ib/day) (Ibs) (Ibs)
§/24/00 12:30 3,326 2.3 15 140 622 -
System shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
8/31/00 900 3471 | 096 o068 | 120 | 1820 | - |
System shut down on 9/6/00 at 15:00. System restarted on 9/7/00.
9/7/00 10:30 3621 | 11 078 l 125 62 -
9/14/00 9:00 3,788 1.6 1.0 140 76 300 0.15 0.16 183 189 4A
System shut down on 9/14/00 at 11:23. i
9/28/00 11:07 3,788 | 16 1.1 | 120 | 2,000+ | 230 - - - -
System restarted on 10/1/00 at 6:30,
10/1/00 630 3791 | - - - - -
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.
10/5/00 7:30 3,785 2.3 1.6 120 2,000+ -
10/12/00 800 3,964 | 24 17 120 | 1,687 -
10/18/00  8:00 4,132 24 1.7 120 651 -
10/26/00  8:00 4,301 2.4 1.7 115 385 140 012 0.12 186 192 4A
System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at §:00.
11/2/00 800 4422 | 36 24 | 140 | 289 | - |
System shut down on 11/2/00 at 19:00. System restarted on 11/9/00 at 7:30.
11/9/00 7:30 4,433 | 25 16 | 140 |2000+| - |
System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
1116/00 10:00 444t | 27 1.7 | 140 |2000+| - |
System shut down on 11/17/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 7:30 4,443 | 25 17 I 140 | 2,000+ -
11/30/00 7:30 4,611 124 8.1 140 748 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00  8:00 4,768 8.3 54 I 140 111 -
12/14/00 10:30 4,840 24 1.6 140 43 260 Q.21 022 191 197 4A
System shut down on 12/14/00 at 12:15.
1/4/01  11:02 4940 | 23 16 | 120 515 350 - - - -
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4b

Soil Vapor Extraction Data: Extraction Well SVE-1

h June 2001
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Flow Estimated VOC Cumulative Mass
E_Iapsed Total | TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date Time Hour ) ) Total Total
in-wc) | by PID | by Lab
Meter | (acfm)| (scfm) (in-w) (p’;va) (:pmz:/) (|J§: ) VOCs 2;55 VOCs | Notes
(hrs) YI 1 (biday) (Ibs)
System restarted on 2/19/01 at 15:45.
2119/01 1545 4,840 2.5 16 140 875 -
222101 17:00 5,016 2.6 1.7 140 801 -
31/01 12:45 5,180 2.5 1.7 140 1,505 -
3/8/01 7:30 5,343 2.5 1.6 145 79 -
3/15/01  13:00 5516 2.5 1.6 145 37 -
322101 13:00 5,682 2.6 1.6 145 53 -
3/29/01  14:30 5,854 2.3 16 |- 130 38 -
451  10:00 6,016 - - 140 19 -
414101 9:00 6,160 2.3 15 140 19 -
4/18/101 12:30 6,331 2.3 1.5 135 17 -
4/25/01 13:15 6,500 2.4 1.6 133 16 -
5/2/01 11:45 6,666 2.4 1.6 135 18 -
5/9/01 12:30 6,836 2.6 1.7 135 16 -
5/16/01 11:45 7,002 2.6 1.7 140 18 -
5/23/01 11:00 7,168 2.7 1.7 140 19 -
5/31/01 1558 7,360 2.6 1.7 140 5.8 7.8 0.0066 0.011 201 208 4A
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.
6/14/01 11:06 7,360 29 21 112 7.1 11 - . - -
6/20/01 12:30 7,515 17 11 130 0.0 -
System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.
6/28/01 6:30 7,540 | 25 20 | 8 | 92 | - |
2001-Q2 Table 4 & Figures B-9 Erler & Kalinowski, inc.
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TABLE 4b
Soil Vapor Extraction Data: Extraction Well SVE-1

r

ril thr

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Date Time

Elapsed
Time on
Hour
Meter
(hrs)

Flow

{acfm) | (scfm)

Vacuum
(in-wc)

Total

VOCs
by PID
{pprv)

TCE
Cone.
by Lab
(ppmv)

Estimated VOC Cumulative Mass
Removal Rates Removal
Total Total
(|J;§:) VOCs -(TS; VOCs | Notes
Y11 (biday) (Ibs)

TCE = trichloroethene

acfm = actual cubic feet per minute
°F = degrees Fahrenheit

hrs = hours
in-wc = inches of water column
Ib/day = pounds per day

Ibs = pounds

1. PID calibrated with 100 ppmv of isobutylene.
2. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, California using
EPA Method TO-14A.
3. Removal rates are calculated using analyte concentrations from laboratory analyses and the measured
flow rate {converted from acfm to scfm using the measured vacuum).
4, Cumulative mass removal amounis are calculated as follows:
A: Mass removal calculated using an average of the previcus and current mass removal rates.
5. On days for which two flow and vacuum readings are provided, the values indicate initial and final
readings during the site visit.
6. Alihough not shown on this table, mass removal rates were calculated for each VOC detected in the
samples collected from well SVE-1. The total VOC mass removal rate presented in this table is the

sum of the mass removal rates calculated for each VOC that was detected.

PID = photoionization detector

ppmv = parts per million by volume

scfm = standard cubic feet per minute
ir = trace (concentration detected at less than reporting limit)
VOCs = volatile organic compounds

- = No measurement

< = not detected at indicated method detection limit

7. Extraction well SVE-1 is screened in the shallow vadose zone from 19 to 25 feet below ground surface.

2001-02 Table 4 & Figures 8-9

EKI 981103.01
40 0f 172

Page 4 of 4

Erler & Kalinowski, Inc.
6 July 2001

000345



TABLE 4c
Soil Vapor Extraction Data: Extraction Well SVE-2
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Elapsed Flow Estimated VOC Cumulative Mass

\ Total TCE Removal Rates Removal
Time on Vacuum| YOCs | Conc
Date Time Hour (in-we) | by PID | by Lab TCE Total TCE Total

YOCs VOCs | Notes

Meter | (acfm) | (scfm) (opmv) | (opmv) | (ibiday) o (Ibs) e

(hrs)

Static vapor sample collected on 3/16/00.

3/16/00 10:10 5.6 | 061 0.56 | 35 227 75 0.021 0.021 0 0
System Startup on 3/16/00 at 16:00.

317/00 700 20.3 061 055 37 191 -

3/18/00 6:30 447 0.61 055 38 33 -

System shut down on 3/18/00 at 9:40. System restarted on 3/19/00 at 6:30.

3/19/06  6:30 47.9 0.65 0.59 38 . 298 -
3/20/00 6:30 72.2 094 084 43 235 -
3/21/00  7:00 96.3 089 078 60 227 -

3/22/00 7:30 1205 | 057 0.55 15 93 -
3/30/00 11:00 316 0.59 0.53 38 78 -
4/6/00  11:00 483 074 051 125 38 -

4/13/00  8:00 648 25 1.6 150 26 -
4/20/00  7:30 815 1.1 0.71 145 5.4 -
4{27/00 T7:00 983 2.4 15 150 2.7 -

5/4/00 830 1,452 | 2.3 15 150 5.8 -
51100 630 1,318 | 22 1.4 150 5.2 -
5/18/00 7:00 1486 | 22 14 150 13 .
2.0 13 150 13 -
5/25/00 6:30 1,654 | 2.4 13 150 6.8 -
6/1/00 630 1,822 | 2.1 1.3 150 28 -
6/8/00 7:00 1,990 | 2.1 1.3 155 42 -
6/15/00 7:30 2,158 | 21 1.3 150 38 -

System shut down on 6/21/00 at 17:30. Static vapor sample collected on 7/6/00.
7/6/00  9:25 2,312 | 1.2 0.83 | 130 37 120 0.050 0.054 34 36 4A
System restarted on 7/6/00 at 10:00.

7/13/00 12:00 2,485 1.3 0.80 145 6.8 -
7/20/00 7:30 2,648 13 0.80 150 27 -

System shut down on 7/26/00 at 6:30. System restarted on 7/27/00 at 6:00.

7/27/00  6:00 2,791 1.6 11 140 18 -
8/3/00 7:30 2,861 1.6 1.0 140 17 -
8/8/o0  14:30 3,086 1.6 1.0 140 14 -

Systemn shut down on 8/15/00 at 11:30. System restaried on 8/21/00 at 10:30.
8i24/00 12:30 37326 | 19 12 | 140 | 17 | - |
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TABLE 4c

Soil Vapor Extraction Data: Extraction Well SVE-2

it il t 1
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California
Estimated VOC Cumulative Mass
Eilfnpesce): Flow Vacuum Jgtél; C‘I;(:‘l::: Removal Rates Removal
Date Time | Hou . )
Metel; (acfm) | {scfm) (in-we) | by PID | by Lab | TCE Vngs' TCE Jg:'i Notes
(hrs) (pPmv) | (ppmv) | (biday) | reny | (bs) | o
Systemn shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
8/31/00 900 3471 | 15 11 | 120 | 22 | - |
System shut down on 9/6/00 at 15:00. System restarted on 9/7/00.
9/7/00 10:30 3,621 1.6 1.1 125 16 -
9/14/00  9:00 3,788 1.6 1.1 140 20 77 0.041 0.042 6.2 6.5 4A
System shut down at 11:23.
9/28/00 10:50 3,788 | 1.4 1.0 120 61 110 - - - -
System restarted on 10/1/00 at 6:30.
10/1/00  6:30 3,791 | - -1 - - -
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.
10/5/00 7:30 3,795 1.9 1.4 120 9.7 -
10/12/00  8:00 3,964 1.9 1.4 120 97 -
10/19/00 8:00 4,132 1.9 1.3 120 33 -
10/26/00  8:00 4,301 2.1 1.5 115 28 -
System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at 8:00.
11/2/00 8:00 4422 | - - | 140 | 60 | - |
System shut down on 11/2/00 at 19:00. System restarted on 11/9/00 at 7:30.
11/0/00  7:30 4433 | - - | 140 | 82 | - |
System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
11/16/00 10:00 4,441 | - - | 140 | 810 | - |
System shut down on 11/17/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 7:30 4,443 . - I 140 75 -
11/30/00 7:30 4,611 - - 140 5.3 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00 8:00 4,768 - - l 140 40 -
12/14/00 10:30 4,940 2.9 1.9 140 9.7 29 0.027 0.028 78 8.2 4A
System shut down on 12/14/00 at 12:15.
14/01 1020 4940 | 19 1.3 | 120 25 34 - - - -
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4c

Soil Vapor Extraction Data: Extraction Well SVE-2

ne 2001
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

r

r April thr

Elapsed Flow Estimated VOC Cumulative Mass
. P Total TCE Removal Rates Removal
Time on Vacuum| VOCs | Cone
Date Time Hour . ’ Total Total
Meter | (acim) | (scim) | MC) ?;:;;I\g '(’y ;?:; (IJIS:) VOCs zt?.s VOCs | Notes
(hrs) PP YI L (brday) (Ibs)
System restarted on 2/19/01 at 15:45.
2/19/01 1545 4,940 - - 140 38 -
2i22/01  17:00 5,016 - - 140 46 -
3o 12:45 5,180 - - 140 61 -
3/8/01 7:30 5,343 - - 145 33 -
3/15/01 13:00 5,516 - - 145 58 -
3/22/01  13:00 5,682 - - 145 37 -
3/29/01 14:30 5,854 - - 140 7.5 -
4/5/01 10:00 6,016 - - 140 16 -
4/11/01 9:00 6,160 2.3 1.5 140 11 -
4/18/01 1230 6,331 2.3 1.6 1356 6.3 -
4/25/01 1315 6,500 24 1.6 133 5.1 -
5/2/01 1145 6,666 2.4 1.6 135 4.8 -
5/9/01 12:30 6,836 3.1 241 135 3.5 -
5/16/01 11:45 7.002 3.4 2.2 140 1.3 -
5/23/01  11:00 7,169 35 23 140 20 -
5/31/01  15:50 7.360 2.3 1.5 140 6.1 10 0.0075 0.0090 9.6 10 44
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.
6/14/01 10:54 7,360 43 31 115 8.4 22 - - - -
6/20/01  12:30 7,515 16 11 130 1.1 -
System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.
6/28/01 630 7,540 | 30 25 | 78 | 24 | - |
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4c

Soil Vapor Extraction Data: Extraction Well SVE-2
Quartery Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

TCE = trichloroethene
acfm = actual cubic feet per minute
°F = degrees Fahrenheit
hrs = hours
in-we = inches of water column
Ib/day = pounds per day
" lbs = pounds

1. PID calibrated with 100 ppmv of isobutylene.
2. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, California using
EPA Method TO-14A.
3. Removal rates are calculated using analyte concentrations from laboratory analyses and the measured
flow rate {converted from acfm to scfm using the measured vacuum).
4. Cumulative mass removal amounts are calcuiated as foliows:
A: Mass removal calculated using an average of the previous and current mass removal rates.
5. On days for which two flow and vacuum readings are provided, the values indicate initial and final
readings during the site visit.
6. Although not shown on this table, mass removal rates were calculated for each VOC detected in the
samples collected from well SVE-2. The total VOC mass removal rate presented in this table is the

sum of the mass removal rates calculated for each VOC that was detected.

PID = photoionization detector

ppmv = parts per million by volume

scfm = standard cubic feet per minute
tr = trace (concentration detected at less than reporting limit)
VOCs = volatile organic compounds

- = no measurement

El d Flow Estimated VOC Cumulative Mass
.apse Total TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date Time Hour . ) Total Total
Meter | (acfm) | (scfm) (in-we) :)y :'::')) ?y :;:3 (IJ/-(?:) VOCs :;:; VOCs | Notes
(hrs) PP PP Y | (ib/day) (Ibs)
NOTES:

< = not detected at indicated method detection limit

7. Extraction well SVE-2 is screened in the shallow vadose zone from 18 to 24 feet below ground surface.
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TABLE 4d

Soil Vapor Extraction Data: Extraction Well SVE-3
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Elapsed Flow Estimated VOC Cumulative Mass
. P Total TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date | Time | Hour . ) Total Total
= by PID
Meter | (acfm)| (scfm) (in-wc) (g:aav) ?y t;t; (Il:-::g:) VOCs -(IESSE) VOCs | Notes
(hrs) PP Y1 (biday) (Ibs)
Static vapor sample collected on 3/16/00.
3/16/00  9:57 56 | 041 037 | 35 31 25 0.0047  0.0054 0 0
System Startup on 3/16/00 at 16:00.
37100 700 20.3 0.98 .89 37 6.1 -
3/18/00 6:30 44.7 0.98 0.89 38 8.3 -
System shut down on 3/18/00 at 9:40. System restarted on 3/19/00 at 6:30.
3/18/00  6:30 479 0.98 0.89, 38 45 -
3/20/00 6:30 72.2 098 0.88 43 7.4 -
3/21/00 7:00 96.3 1.0 .85 60 1 -
3/22/00 730 120.5 0.95 0.91 15 10 -
3/30/00 11:00 3160 | 0.76 069 38 29 -
4/6/00  11:00 483.0 1.6 1.1 125 25 -
4/13/00  8:00 648.0 2.1 1.3 150 22 -
4/20/00 7:30 815.0 1.7 11 145 6.8 -
4/27/00  7:00 983.0 1.2 0.78 150 4.3 -
5/4/00 830 1,1520| 1.6 0.98 150 2.8 -
5/41/00 630 11,3180 16 1.0 150 2.2 -
5/18/00 700 1,4860| 186 0.98 150 2.0 -
1.6 0.98 150 9.0 -
5/25/00 630 1,654.0 1.6 .99 150 4.2 -
6/1/00 630 18220 15 0.95 150 7.5 -
6/8/00 700 19900 1.4 0.88 155 52 -
6/15/00 730 2,1580 | 1.4 0.90 150 4.9 -
System shut down on 6/21/00 at 17:30. Static vapor sample collected on 7/6/00.
7/6/00  8:46 2,312 | 2.3 1.5 { 130 7.3 7.4 0.0057 0.0095 | D50 0.71 4A
System restarted on 7/6/00 at 10:00.
7/43/00 12:00 2,485 2.3 1.5 145 3.5 -
7/20/00 7:30 2,648 2.2 14 150 4.1 -
System shut down on 7/26/00 at 6:30. System restarted on 7/27/00 at 6:00.
7127100  6:00 2,791 1.9 1.3 140 5.1 -
8/3/00 8:00 2,961 1.9 1.2 140 2.2 -
B8/8/00  14:30 2,961 1.9 1.3 140 2.3 -
System shut down on 8/15/00 at 11:30. System restarted on 8/21/00 at 10:30.
8/24/00 1230 3326 | 20 13 | 140 | 19 | - |
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4d

Soil Vapor Extraction Data: Extraction Well SVE-3

1} [ April throu n

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Elapsed Flow Estimated VOC Cumulative Mass
" Total TCE Removal Rates Removal
Date | Time Tl;ln:u:n Vacuum) VOCs | Conc. Total Total
Meter | (acim) | (scfmy | ("WE) | BYPID bylLab} TCE | ynn | TCE | yocs | Notes
(hrs) (pomv) | (ppmv) | (Ib/day) | oy | 108) | s
System shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
8/31/00 9:00 3471 | 14 10 | 120 | 26 | - |
Systern shut down on 9/6/00 at 15:00. System restarted on 9/7/00.
9/7/00  10:30 3621 | 14 10 l 125 1.2 -
9/14/00  9:00 3,788 1.5 1.0 140 1.5 25 0.0012 0.0028 | 0.71 1.1 4A
System shut down on 9/14/00 at 11:23
0/28/00 952 . 3,788 | - - | 120 8.0 3.8 - - - -
System restarted on 10/1/00 at 6:30.
10/1/00 630 3791 | - -] - - -
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.
10/5/00  7:30 3,795 1.8 1.3 120 486 -
16/12/00 8:00 3,964 1.9 1.3 120 5.6 -
10/19/00 8:00 4,132 1.9 1.3 120 4.9 -
10/26/00 8:00 4,301 1.9 1.3 1156 4.1 -
System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at 8:00.
11/2/00 800 4422 | 71 47 | 140 | 05 | - |
System shut down on 11/2/00 at 19:00. System restarted on 11/9/00 at 7:30.
11/9/00 7:30 4433 | 19 13 | 140 | 252 | - |
System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
11/16/00 10:00 4,441 | - - | 140 | 89 | - |
System shut down on 11/17/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 7:30 4,443 - - I 140 | 119 -
11/30/00 7:30 4,611 56 36 140 6.2 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00 800 4,768 - - I 140 | 144 -
12/14/00 10:30 4,840 23 1.5 140 1.2 1.2 0.00089 0.0023 | 0.76 1.2 4A
System shut down on 12/14/00 at 12:15.
14001 945 4,940 | 21 15 | 120 1.5 1.3 - - - -
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TABLE 4d
Soil Vapor Extraction Data: Extraction Well SVE-3

.
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

2001

El d Flow Estimated VOC Cumulative Mass
-apse Total TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc -
Date Time | Hour . ) Total Total
Meter | (acfm) | (scim) | (W€ anfnl\?) '(’y 'r;:g (|bT/§:) VOCs EfsE) VOCs | Notes
(hrs) PP Y1 (biday) (Ibs)
System restarted on 2/19/01 at 15:45.
2/18/01  15:45 4,840 38 25 140 6.0 -
2/22/01  17:00 5,016 34 2.2 140 6.4 -
311701 12:45 5,180 2.6 1.7 140 6.3 -
3/8/01 7:30 5,343 2.6 1.7 145 0.0 -
3/15/01  13:00 5,516 2.6 1.7 145 0.5 -
3/22/01  13:00 5,682 26 1.7 145 3.3 -
3/29/01  14:30 5,854 2.7 1.7 140 83 -
4/5/01 10:00 6,016 2.7 1.8 140 10 -
4/11/01 9:00 6,160 2.6 1.7 140 1.9 -
4/18/01 12:30 6,331 2.5 1.7 135 1.8 -
4/25/01 13:15 6,500 2.7 1.8 133 3.3 -
5/2/01 11:45 6,666 2.7 1.8 135 31 -
5/9/01 12:3¢ 6,836 35 2.3 135 35 -
5/16/01 11:45 7,002 3.6 2.3 140 1.5 -
5/23/01  11:00 7,169 3.5 2.3 140 25 -
5/31/01  16.05 7,360 10 6.6 140 5.6 5.0 0.016 0.027 1.6 27 4A
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.
6/14/01 10:02 7,360 57 4.1 115 2.0 1.6 - - - -
6/20/01 12:30 7.515 11 7.7 130 0.9 -
System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.
6/28/01 630 7,540 | 32 26 | 8 | 43 | - |
2001-Q2 Table 4 & Figures B-9 Erler & Kalinowski, Inc.
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TABLE 4d

Soil Vapor Extraction Data: Extraction Well SVE-3
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Estimated VOC Cumulative Mass
E!apsed Flow Total TCE Removal Rates Removal
Date | Time Tl}T:u:n Vacuum| VOCs | Conc. Total Total
Meter | {acfm)| (scfm) (in-we) | by PID | by Lab TCE VOCs TCE VOCs | Notes
(hrs) (ppmv) | (ppmv) | (Ib/day) (Ib/day) {Ibs) (Ibs)
NOTES:

TCE = trichloroethene PID = photoionization detector

acfm = actual cubic feet per minute ppmv = parts per million by volume

°F = degrees Fahrenheit scfm = standard cubic feet per minute

hrs = hours tr = trace (concentration detected at less than reporting limit)

in-we = inches of water column VOCs = volatile organic compounds

ib/day = pounds per day - = no measurement

ibs = pounds ‘ < = not detected at indicated method detection limit

1. PID calibrated with 100 ppmv of isobutylene.

2. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, California using
EPA Method TO-14A.

3. Removal rates are calculated using analyte concentrations from laboratory analyses and the measured
flow rate {converted from acfm to scfm using the measured vacuum).

4. Cumulative mass removal amounts are calculated as follows:

A: Mass removal calculated using an average of the previous and current mass removal rates.

5. On days for which two flow and vacuum readings are provided, the values indicate initial and final
readings during the site visit.

6. Although not shown on this table, mass removal rates were calculated for each VOC detected in the
samples collected from well SVE-3. The total VOC mass removal rate presented in this table is the
sum of the mass removal rates calculated for each VOC that was detected.

7. Exdraction well SVE-3 is screened in the shallow vadose zone from 19 to 25 feet below ground surface.

2001-02 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
EKI 681103.01 Page 4 of 4 6 July 2001
48 0f 172

000353



TABLE 4e
Soil Vapor Extraction Data:

Monitoring/Extraction Well VMP-1

Quarterly Progress Report for April through June 2001
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Elapsed Flow Estimated VOC Cumulative Mass
i P Total TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date | Time | Hour ) ) Total Total
Meter | (acfm) | (scfm) {in-we) ?pyp:\?) I()y ’::3 (Ik;l;g: ) VOCs .(I;SSFS VOCs | Notes
(hrs) PP 1 (brday) (Ibs)
Static vapor sample collected on 3/16/00.
3/16/00 11:35 56 | © o | o 65 29 - - - -
System startup on 3/16/00 at 16:00 with VMP-1 used as a monitoring well.
4/6/00  11:.00 483 0 0 0 6.4 -
4/13/00  8:00 648 ¢] 0 0 8.2 -
Static vapor sample collected on 7/6/00. '
7/6/00 806 2312 | © o | o 0.0 0.13 - - - -
Vapor sample collected on 9/14/00.
9/14/00 11:08 3,788 | 0 o | o 05 | 0.29 - - . -
Static vapor sample collected on 9/28/00.
9/28/00  8:51 3,788 0 0 0 1.3 0.47 - - - -
10/26/00 8:00 4,301 0 0 0 13 -
Static vapor sample collected on 1/4/01.
1/4/01 915 4,940 | 0 o | o 09 | 093 - - - -
VMP-1 converted to extraction weli on 3/8/01.
3/8/01 7:30 5,343 - - 145 6.4 -
3/115/01 1300 5,516 - - 145 1.9 -
3/22/01  13:00 5,682 - - 145 4.1 -
3/29/01  14:30 5,854 - - 140 a8 -
4/5/0¢ 10:.00 6,016 - - 140 26 -
4/11/01  9:00 6,160 - - 140 32 -
4/18/01 12:30 6,331 - - 135 1.5 -
4/25/01 13115 6,500 - - 133 28 -
5/2/01 11:45 6,666 - - 135 2.3 -
5/9/01 12:30 6,836 - - 135 3.0 -
5M6/01 1145 7,002 14 89 140 2.3 -
5/23/01  11:00 7,169 11 7.2 140 2.1 -
5/31/01 1443 7,360 4.5 3.0 140 8.5 9.7 0.014 0.022 1.2 1.9 4A
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.
6/14/01 933 7,360 4.4 3.1 113 0.1 0.27 - - - -
6/20/01 12:30 7,915 14 9.6 130 1.0 -
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TABLE 4e
Soil Vapor Extraction Data:

Monitoring/Extraction Well VMP-1

Quarterly Progress Report for April through June 2001
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

El d Flow Estimated VOC Cumulative Mass
‘apse Total TCE Removal Rates Removal
Time on Vacuum{ YOCs { Conc
Date Time Hour ) ’ Total Total
Meter | (acfm) | (scfm) (in-we) :)y z‘\?) I()y lr-nav‘; (!J;;: ) VOCs -(';;:SE) VOCs | Notes
(hrs) PP PP Y| (biday) (Ibs)

System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.

6/28/01 630 7,540 | 30 24 | 79 | 88 | - |

NOTES:
TCE = trichloroethene PID = photoionization detector
acfm = actual cubic feet per minute ppmv = parts per million by volume
°F = degrees Fahrenheit scfm = standard cubic feet per minute
hrs = hours tr = trace (concentration detected at less than reporting limit)
in-we = inches of water column VQCs = yolatile organic compounds
Ib/day = pounds per day - = no measurement
ibs = pounds < = not detected at indicated method detection limit

1. PID calibrated with 100 ppmv of isobutylene.

2. Laboratory analyses were performed by Performance Analytical, inc. in Simi Valley, California using
EPA Method TO-14A

3. Removal rates are calcutated using analyte concentrations from laboratory analyses and the measured
flow rate (converted from acfm to scfm using the measured vacuum).

4. Cumulative mass removal amounts are calculated as follows:

A: Mass removal calculated using the current mass removal rate.

5. Well VMP-1 was first used as an extraction well on 8 March 2001.

6. Although not shown on this table, mass removal rates were calculated for each VOC detected in the
samples collected from well VMP-1. The total VOC mass removal rate presented in this table is the
sum of the mass removal rates calculated for each VOC that was detected.

7. Extraction well VMP-1 is screened in the shaliow vadose zone from 19 to 25 feet below ground surface.
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TABLE 4f

Soil Vapor Extraction Data: Extraction Well SVE-D1
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Flow Estimated VOC Cumulative Mass
Elapsed Total | TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date | Time | Hour . ) Total Total
Meter | (actm) | (scfim) | MWO ?y s:\',)) '(’y :;:3 (an/::) VOCs '(';ESE) VOCs | Notes
(hrs) PP PP Y1 (biday) (Ibs)
Static vapor sample collected on 3/16/00.
3/16/060  8:57 586 | 37 36 | 6.0 1,580 | 1,000 1.8 19 0 0
System startup on 3/16/00 at 16:00.
3M17/066 700 20.3 4.6 4.5 10 92 -
3/18/00 6:30 44.7 53 52 10 131 -
System shut down on 3/18/00 at 9:40. System restarted on 3/19/00 at 6:30.
3/18/00 ' 6:30 48 0.0 0.0 0.0 30 0
3/20/06  6:30 72 5.8 57 9.0 164 0
32400  7:00 96 26 2.6 7.0 560 0
3/22/00 7:30 121 8.9 8.6 15 70 440 1.9 20 8.8 9.1 4A
3/30/00 11:00 316 24 22 38 36 0
4/6/00 11:00 483 25 17 125 30 0
4/13/00  8:00 648 33 21 150 33 25 0.26 0.28 32 34 4A
4/20100  7:30 818 28 18 145 28 0
427100 7.00 983 18 16 40 25 0
5/4/00  8:30 1,152 16 10 135 20 0
5/11/00  6:30 1,318 13 9.7 95 13 0
5/18/00  7:00 1,486 20 14 120 37 8.6 0.061 0.070 38 40 4A
26 17 150 37 - 0.071 0.081 - -
5/25/00  6:30 1,654 18 11 150 16 -
6/1/00 6:30 1,822 16 10 150 31 -
6/8/00  7:00 1,990 21 13 155 31 -
6/15/00 T7:30 2,158 21 13 150 31 -
System shut down on 6/21/00 at 17:30. Static vapor sample collected on 7/6/00.
7/6/00 934 2312 | © o | o 30 92 - - - -
System restarted on 7/6/00 at 10:00.
7/13/00 12:00 2,485 34 22 145 37 5.1 0.056 0.25 40 47 4A
7720000 7:30 2,648 32 20 150 27 -
System shut down on 7/26/00 at 6:30. System restarted on 7/27/00 at 6:00.
7/27/00  6:00 2,791 26 17 140 94 -
8/3/00 §.00 2,961 26 17 140 1.5 -
8/8/00  14:30 3,086 26 17 140 1.8 -
System shut down on 8/15/00 at 11:30. System restarted on 8/21/00 at 10:30.
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TABLE 4f
Soil Vapor Extraction Data: Extraction Well SVE-D1

il t

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Estimated VOC Cumulative Mass
Elapsed Flow Total | TCE |_Removal Rates Removal
Date Time TilT:u:n Vacuum| VOCs | Conc. Total Total
Meter | (acim) | (scfm)| (W) | PYPID [ bylLab | TCE | 0 | TCE |y h0c | Notes
) (pomv) | (ppmv) | (ibfday) | o pon | (bs) |
8/24/00 12:30 3,226 27 18 140 17 -
System shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
8/31/00 9:00 3471 | 21 15 | 120 | 89 | - |
System shut down on 9/6/00 at 15:00. System restarted on 9/7/00.
9/7/00 10:30 3621 | 22 15 I 125 5.8 -
9/14/00 900 3,788 20 13 140 24 4.0 0.026 0.23 43 60 4A
System shut down on 9/14/00 at 11:23.
0/28/00 10:25 3,788 | 52 36 | 120 62 120 - - - -
System restarted on 10/1/00 at 6:30.
10/1/00 6:30 3791 | - -] - - -
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.
10/5/00  7:30 3,785 29 21 120 41 -
10/12/00 8:00 3964 | 28 20 | 120 72 -
10/19/00 800 4,132 | 19 14 120 6.2 .
10/26/00 8.00 4,301 20 14 115 58 2.4 0.017 0.081 43 63 4A
System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at 8:00.
112000 800 4422 | 22 15 | 140 | 15 | - |
System shut down on 11/2/00 at 19:00. System restarted on 11/9/00 at 7:30.
11/9/00 7:30 4,433 | 22 15 | 140 | 49 | - |
System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
11116/00 1000 4441 | 24 15 | 140 | 38 | - |
System shut down on 11/17/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 7:30 4,443 | 24 16 I 140 29 -
11/30/00 7:30 4,611 - - 140 23 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00  8:00 4,768 - - I 140 12 -
12/14/00 10:30 4,940 16 11 140 3.1 2.7 0.014 0.025 44 64 4A
System shut down on 12/14/00 at 12:15.
1/4/01 1048 4,940 | 74 52 | 120 43 41 - - - -
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4f

Soil Vapor Extraction Data: Extraction Well SVE-D1

Quarterly Progress Report for April through June 2001
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Flow Estimated VOC Cumulative Mass
Elapsed Total | TCE Removal Rates Removal
Time on Vacuum| VOCs | Conc
Date | Time | Hour . ) Total Total
Meter | (acfm) | (scfm) (in-we) ?pg:\l,)) t()y Lmavt; (EbTic?: ) VOCs ESSE) VOCs | Notes
(hrs) PP Y1 1 (blaay) (Ibs)
System restarted on 2/19/01 at 15:45.
2/19/01 1545 4,940 23 15 140 43 -
2/22/01  17:00 5,016 24 15 140 37 -
3101 1245 5,180 24 15 140 81 -
3/8/01 7:30 5,343 23 15 145 103 -
3/15/01 13:00 5,516 22 14 145 9.4 -
3/22/01 13:00 5,682 21 14 145 12 -
13/29/01 14:30 5854 | 21 14 130 10 - -
4/5/01 10:00 6,016 22 14 140 31 -
4/11/01 9:00 6,160 24 16 140 23 -
4/18/01 12:30 6,331 25 17 135 23 -
4/25/01 13115 6,500 25 17 133 18 -
5/2i01 11.45 6,666 25 16 135 17 -
5/0/01 12:30 6,836 23 15 135 6.2 -
5/116/01 1145 7,002 25 16 140 6.0 -
5/23i101 11:00 7,169 26 17 140 5.8 -
5/31/01 15220 7,360 17 11 140 4.5 6.4 0.035 0.041 46 68 4A
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.
6/14/01 10:33 7,360 52 38 112 106 140 - - - -
6/20/01 12:30 7,515 13 8.8 130 8.9 -
System shut down on 6/21/01 at 14:30, System restarted on 6/28/01 at 6:30.
6/28/01 630 7,540 | 66 54 | 78 | 24 | - |
2001-02 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4f

Soil Vapor Extraction Data: Extraction Well SVE-D1
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Estimated VOC Cumulative Mass
Total TCE Removal Rates Removal

Vacuum| VYOCs | Conc.

Elapsed Flow
Time on

Date Time Hour . Total
Meter | (actm) | (scfm) | (W) :’y :1'3 l(’y ;avt; (‘Jgf} VOCs -('I.szF; VOCs | Notes
(hrs) PP PP YH (ibiday)

NOTES:
TCE = trichloroethene PID = photoionization detector
acfm = actual cubic feet per minute ppmv = parts per million by volume
°F = degrees Fahrenheit scfm = standard cubic feet per minute
hrs = hours tr = trace (concentration detected at less than reporting limit)
in-wc = inches of water column VOCs = volatile organic compounds
Ib/day = pounds perday . - = no measurement .
Ibs = pounds < = not detected at indicated method detection limit

1. PID calibrated with 100 ppmv of isobutylene.

2. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, California using
EPA Method TO-14A.

3. Removal rates are calculated using analyte concentrations from laboratory analyses and the measured
flow rate (converted from acfm to scfm using the measured vacuum).

4. Cumulative mass removal amounts are calculated as follows:

A: Mass removal calculated using an average of the previous and current mass removal rates.

5. On days for which two flow and vacuum readings are provided, the values indicate initial and final
readings during the site visit.

6. Although not shown on this table, mass removal rates were calculated for each VOC detected in the
samples collected from well SVE-D1. The total VOC mass removal rate presented in this table is the
sum of the mass removal rates calculated for each VOC that was detected.

7. Extraction well SVE-D1 is screened in the shallow vadose zone from 30 to 40 feet below ground surface.

2001-02 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4g
Soil Vapor Extraction Data:

Monitoring/Extraction Well VMP-D1
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

El d Flow Estimated VOC Cumulative Mass
.apse Total TCE Removal Rates Removal
Time on Vacuum| YVOCs | Conc
Date Time Hour . ) Total Total
Meter | (acfm) | (scfm) (in-we) ?yp::; l()y Ir;::; (|;;§:) VOCs ZE:; VOCs | Notes
(hrs) P PP Y) | (brday) (Ibs)

Static vapor sample collected on 3/16/00.

3/16/00 10:32 56 | O o | o 282 | 460

System startup on 3/16/00 at 16:00 with VMP-D1 used as a monitoring well.
4/6/00  11:00 483 0 0 l 0 35 -
4/13/00  8:00 648 0 0 0 23 -

* System shut down on 6/21/00 at 17:30. Static vapor sample collected on 7/6/00,

7/6/00 857 2312 | 35 24 | 130 | 30 | 94 | omn 0.12 0 0
System restarted on 7/6/00 at 10:00 with VMP-D1 operating as an extraction well.
7/13/00 12:00 2,485 33 21 145 3.6 0

7/20/00 730 2,648 34 22 150 3.2 -
7/27/00 6:00 2,791 26 17 140 9.4 -
8/3/00  8:00 2,961 25 16 140 1.5 -
8/8/00 1430 3,086 24 16 140 1.6 -

System shut down on 8/15/00 at 11:30. System restarted on 8/21/00 at 10:30.
8/24/00 12:30 3326 | 22 15 | 140 | 21 | - |

System shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
8/31/00 9:00 3471 | 19 14 | 120 | 09 | - |

System shut down on 9/6/00 at 15:00. System restarted on 9/7/00.

o700 1030 3,621 20 14 125 0.2 -
9/14/00  9:00 3,788 20 - 140 1.2 14 0.0080 0.012 3.7 4.2 4A

System shut down on 9/14/00 at 11:23.
9/28/00 10:08 3,788 | 59 41 | 120 6.3 8.6 - - - -
System restarted on 10/1/00 at 6:30.
10/1/00 630 3,791 | - -] - - -
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.

10/5/00  7:30 3,795 25 18 120 84 -
10/12/00 8:00 3,964 24 17 120 6.7 -
10/19/00 8:00 4,132 25 17 120 94 -
10/26/00  8:00 4,301 22 16 115 24 -

System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at 8:00.

2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4g
Soil Vapor Extraction Data:
Monitoring/Extraction Well VMP-D1

rterly P rt fi il
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California
El d Flow Estimated VOC Cumulative Mass
.apse Total TCE Removal Rates Removal
Time on Vacuum} VOCs { Conc
Date | Time | Hour . ) Total Total
Meter | (acfm) | (scfm) (in-we) :)y ;I\I,J) Iz)y :Vt; (":;g:) VOCs '(‘I':S VOCs | Notes
(hrs) PP PP Y1 1 (brday) (Ibs)
11/2/00  8:00 4,422 26 17 140 0 -
System shut down on 11/2/00 at 19:00. System restarted on 11/9/00 at 7:30.
11/8/00 7:30 4,433 | - -] 140} s9 | - |
System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
11/16/00 10:00 4,441 | 64 42 | 140 | 86 | - |
System shut down on 11/17/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 7:30 4,443 60 40 140 874 -
11/30/00 7:30 4,611 39 26 140 27.9 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00  8:00 4,768 42 27 140 293 -
12/14/00 10:30 4,940 15 10 140 0.3 0.95 0.0047 0.0065 | 4.0 46 4A
System shut down on 12/14/00 at 12:15.
1/4/01 9:57 4,940 | 76 53 | 120 0.6 1.6 - - - -
System restarted on 2/19/01 at 15:45.
2/19/01 1545 4,840 22 15 140 1.2 -
2/22/01 17.00 5,016 23 15 140 0.0 -
3/1/01 1245 5,180 18 12 140 0.0 -
3/8/01 7:30 5,343 19 12 145 0.0 -
3/15/01 13:00 5,516 18 12 145 0.8 -
3/22/01 13:00 5,682 19 12 145 0.2 -
3/29/01 14:30 5,854 19 13 140 0.6 -
4/5/01  10:00 6,016 28 19 140 0.9 -
4/41/01  9:00 6,160 19 12 140 04 -
4/18/01  12:30 6,331 25 17 135 0.5 -
4/25/01 13:156 6,500 22 15 133 2.0 -
52101 11:45 6,666 28 19 135 2.5 -
5/9/01 12:30 6,836 29 20 135 0.0 -
5/16/01 11:45 7,002 24 16 140 0.0 -
5/23/01 11:00 7,169 25 16 140 0.0 -
5/31/01 1454 7,360 11 7.5 140 0.8 1.1 0.0041 0.0066 | 44 5.3 4A
System shut down on 5§/31/01 at 16:35. System restarted on 6/14/01 at 8:00.

2001-Q2 Table 4 & Figures 8§-9
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TABLE 4g
Soil Vapor Extraction Data:

Monitoring/Extraction Well VMP-D1
o .
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

R

1

Date

Time

Elapsed

Flow

Time on
Hour

Meter | (acfm)

(hrs)

(scfm)

Vacuum
{(in-wc)

Total

VOCs
by PID
(ppmv)

TCE
Conc.
by Lab
(ppmv}

Estimated VOC
Removal Rates

Cumulative Mass

Removal

TCE
{Ib/day)

Total
VOCs
{Ib/day)

TCE
(Ibs)

Total
VOCs | Notes
{lbs)

6/14/01
6/20/01

6/28/01

9:50
12:30

7,360 47
7,515 14

33
9.3

115
130

2.7
06

5.7

System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.

6:30

7,540 | 26

21

| 78

6.3

NOTES:

TCE = trichloroethene

acfm = actual cubic feet per minute

°F = degrees Fahrenheit
hrs = hours

in-wc = inches of water column
Ib/day = pounds per day
Ibs = pounds

EPA Method TO-14A.

. PID calibrated with 100 ppmv of isocbutylene.
. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, California using

PID = photoionization detector

ppmv = parts per million by volume
scfm = standard cubic feet per minute
tr = trace {concentration detected at less than reporting limit)
VOCs = volatile organic compounds

- = no measurement

< = not detected at indicated method detection limit

flow rate (converted from acfm to scfm using the measured vacuum).

. Cumulative mass removal amounts are calculated as follows:

. Removal rates are calculated using analyte concentrations from laboratory analyses and the measured

A: Mass removal calculated using an average of the previous and current mass removal rates.

. Well VMP-D1 was first used as an extraction well on 6 July 2000,
. Although not shown on this table, mass removal rates were calculated for each VOC detected in the

samples collected from well VMP-D1. The total VOC mass removal rate presented in this table is the
sum of the mass removal rates calculated for each VOC that was detected.

2001-Q2 Table 4 & Figures 8-9
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TABLE 4h
Soil Vapor Extraction Data:

Monitoring/Extraction Well VMP-D2
Quarerly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Elapsed Flow Estimated VOC Cumutiative Mass
. Total TCE Removal Rates Removal
Date Time T'}T:u:" Vacuum| VOCs | Conc. Total Total
Meter | (acim)| (scfim)| (MWE) | DYPID pbyLab - TCE | ynpn | TCE |ynce | Notes
(hrs) {ppmv) { (ppmv) | (Ib/day) (Ib/day) (Ibs) (Ibs)
Static vapor sample collected on 3/16/00.
3/16/00 10:50 56 | © o | o 76 39
System startup on 3/16/00 at 16:00 with VMP-D2 used as a monitoring well.
4/6/00 11:00 483 0 0 l 0 150 -
4/13/00 8:00 648 0 0 0 21 -
System shut down on 6/21/00 at 17:30. Static vapor sample collected on 7/6/00.
7/6100 912 2312 | 44 30 | 130 | 52 | 57 | 0085 0.10 0 0
System restarted on 7/6/00 at 10:00 with VMP-D2 operating as an extraction well.
T7113/00 12:00 2,485 41 26 145 5.8 -
7/20/00  7:30 2,648 42 27 150 38 -
7/27/00  6:00 2,791 21 14 140 8.7 -
8/3/100 8:00 2,961 21 14 140 4.8 -
8/8/00  14:30 3,086 22 14 140 4.3 -
System shut down on 8/15/00 at 11:30. System restarted on 8/21/00 at 10:30.
8/24/00 12:30 3326 | 26 17 | 140 | 88 | - |
System shut down on 8/30/00 at 13:30. System restarted on 8/31/00 at 9:00.
8/31/00 9:00 3471 | 18 13 | 120 | 15 | - |
System shut down on 9/6/00 at 15:00. System restarted on 9/7/00.
9/7/00 10:30 3621 | 17 12 I 125 0.6 .
9/14/00  9:00 3,788 17 11 140 9.6 0.71 0.0040 0.038 2.8 44 4A
System shut down on 9/14/00 at 11:23.
9/28/00 9:35 3788 | 42 29 | 125 39 9.3 - - - -
System restarted on 10/1/00 at 6:30.
10/1/00 6:30 3,791 | - -] - - -
System shut down on 10/1/00 at 10:30. System restarted on 10/5/00 at 7:30.
10/5/00 7:30 3,795 23 16 120 24 -
10M2/00 8:00 3,964 26 18 120 9.1 -
10/19/00 8:00 4,132 25 18 120 10 -
10/26/00 8:00 4,301 19 14 115 26 -
System shut down on 10/31/00 at 9:20. System restarted on 11/2/00 at 8:00.
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EKI 881103.01

58 of 172

Page 10f 3

Erler & Kalinowski, Inc.

6 July 2001

000363




TABLE 4h
Soil Vapor Extraction Data:
Monitoring/Extraction Well VMP-D2

uart r n

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

Elapsed Flow Estimated VOC Cumulative Mass
) Total TCE Removal Rates Removal
. Time on Vacuum| VOCs | Cone.
Date Time Hour (in-wc) | by PID | by Lab TCE Total TCE Total
Meter | (acfm) | {scfm) VOCs VOCs | Notes
(hrs) (ppmv) | {ppmv) | (ibfday) | oy | 109) | gpg)
11/2/00  8:00 4,422 23 15 140 D -
) System shut down on 11/2/00 at 19:00. System restarted on 11/9/00 at 7:30.
11/9/00  7:30 4433 | - - | 140 | 14 | - |
System shut down on 11/9/00 at 15:30. System restarted on 11/16/00 at 10:00.
11/16/00 10:00 4,441 | - -] 140 | 15 | - |
System shut down'on 11/17/00 at 12:00. System restarted on 11/23/00 at 7:30.
11/23/00 T7:30 4,443 47 31 140 63 -
11/30/00 T7:30 4,611 28 18 1 140 45 -
System shut down on 12/6/00 at 21:00. System restarted on 12/7/00 at 8:00.
12/7/00  8:00 4,768 11 7.4 140 40 -
12/14/00 10:30 4,940 18 12 I 140 14 1.3 0.0078 0.091 3.0 7.5 4A
System shut down on 12/14/00 at 12:15.
1/4/01 957 4940 | 78 55 | 120 3.4 3.0 - - - .
System restarted on 2/18/01 at 15:45.
2/19/01  15:45 4,940 21 14 140 73.4 -
2/22/01  17:00 5,016 21 14 140 81.9 -
31/01 12:45 5,180 20 13 140 185.4 -
3/8/01 7:30 5,343 22 14 145 183.3 -
3/15/01 13:.00 5,516 24 15 145 52 -
3/22/01 13:00 5,682 15 10 145 3.2 -
3/20/01 14:30 5,854 19 13 140 26 -
4/5/01 10:00 6,016 17 11 140 4.7 -
4/14/01  8:00 6,160 23 15 140 4.1 -
4/18/01 12:30 6,331 22 15 1356 5.0 -
4/25/01 13:15 6,500 29 19 133 3.9 -
512101 11:45 6,666 27 18 135 34 -
5/9/01 12:30 6,836 28 19 135 3.1 -
5/16/01 1145 7,002 26 17 140 2.9 -
523101 11:00 7,168 29 19 140 1.7 -
5/31/01 15115 7,360 14 9.2 140 12 11 0.050 0.083 6.0 16 4A
System shut down on 5/31/01 at 16:35. System restarted on 6/14/01 at 8:00.
2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 4h
Soil Vapor Extraction Data:
Monitoring/Extraction Well VMP-D2

ua r n 1
Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

El d Flow Estimated VOC Cumulative Mass
_apse Total TCE Removal Rates Removal
Time on Vacuum; VOCs | Conc
Date | Time | Hour ) ) Total Total
Meter | (acfm)| {scfm} (in-wc) :)y r:l\?) '(Jy I:Vt; (It:;g: ) VOCs -(Il-t():sE) VOCs | Notes
(hrs) PP PP Y1 (biday) (Ibs)

6/14/01 10:15 7,360 42 30 110 3.0 5.4 - - - -
6/20/01 12:30 7,515 16 11 130 4.8 -

System shut down on 6/21/01 at 14:30. System restarted on 6/28/01 at 6:30.

6/28/01 6:30 7,540 | 21 17 | 8 | 13 | - |
NOTES:
TCE = frichloroethene PID = photoionization detector
acfm = actual cubic feet per minute ppmv = parts per million by volume
°F = degrees Fahrenheit scim = standard cubic feet per minute
hrs = hours tr = trace (concentration detected at less than reporting limit)
in-wc = inches of water column VOCs = volatile organic compounds
Ib/day = pounds per day - = no measurement
Ibs = pounds < = not detected at indicated method detection limit
1. PID calibrated with 100 ppmv of isobutylene.
2. Laboratory analyses were performed by Performance Analytical, Inc. in Simi Valley, California using

EPA Method TO-14A.

3. Removal rates are calculated using analyte concentrations from laboratory analyses and the measured
flow rate (converted from acfm to scfm using the measured vacuum).

4. Cumulative mass removal amounts are calculated as follows:

A: Mass removal calculated using an average of the previous and current mass removal rates.

5. Well VMP-D1 was first used as an extraction well on 6 July 2000.

6. Although not shown on this table, mass removal rates were calculated for each VOC detected in the
samples collected from well VMP-D2. The total VOC mass removal rate presented in this table is the
sum of the mass removal rates calculated for each VOC that was detected.

7. Extraction well VMP-D2 is screened in the deep vadose zone from 30 to 40 feet below ground surface.

2001-Q2 Table 4 & Figures 8-9 Erler & Kalinowski, Inc.
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TABLE 5

Field Data for Soil Vapor Monitoring Probes
Quarterly Progress Report for April through June 2001

Jervis B. Webb Company of California, 5030 Firestone Boulevard, South Gate, California

VMP-1 VMP-2 VMP-D1 VMP-D2
b Total VOCs Total VOCs Total VOCs Total VOCs
ate Vacuum by PID (12 Vacuum by PID (2 Vacuum by PID (9 Vacuum by PID 9
(in-wc) (ppmv) {in-wc} {(ppmv) (in-wc) (ppmv) {in-wc) {ppmv}
3/16/00 - 68 - 150 - 530 - 71
3/17/00 1.8 - 1.0 - 4.7 - 5.2 -
3/18/00 1.3 - 1.1 - 6.6 - 6.0 -
3/19/00 1.1 - 0.7 - 22 - 2.4 -
3/20/00 2.1 - 1.4 - 2.6 - 35 -
3/21/00 2.4 - 2.2 - 5.4 - 6.8 -
3/22/00 26 - 2.3 - 5.8 - 4.5 -
3/30/00 1.8 - 1.8 - 15 - 16 -
4/6/00 2.8 6.4 4.2 74 23 3.5 24 150
4/13/00 4.0 8.2 2.5 6.2 21 23 22 27
5/11/00 4.6 - 4.0 - 19 - 16 -
3.2 - 34 b 17 - 18 -
5/18/00 3.8 - 2.7 - 21 - 22 -
7/6/00 - 0.0 - 26 - - - -
7/13/00 26 - 19 - - - - -
7/20/00 2.9 - 2.1 - - - - -
7/27100 26 - 1.9 - - - - -
9/14/00 5.2 05 24 0.7 - - - .
9/28/00 - 1.3 - 24 - - - -
10/26/00 1.5 13.2 11.5 2.2 - - - -
12/14/00 7.3 - 0.6 - - - - -
174101 - 09 - 0.4 - - - -
6/14/01 - - 0.1 0.0 - - - -
NOTES: in-wc = inches of water column VQOCs = volatile organic compounds

PID = photoionization detector
ppmv = parts per million by volume

1. PiD calibrated with 100 ppmv of isobutylene.
2. Each shallow vapor monitoring probe was purged of approximately 5 to 7 cubic feet of vapor and
then sampled and analyzed using a PID.
3. Each deep vapor monitoring probe was purged of approximately 50 to 65 cubic feet of vapor and
then sampled and analyzed using a PID.
4. On days for which two vacuum and PID readings are provided, the values indicate initial and
final readings during the site visit.
5. Probes VMP-D1 and VMP-D2 have been used as extraction welis since 6 July 2000.
For data collected at wells VMP-D1 and VMP-D2, see Tables 4f and 4g, respectively.
6. Probe VMP-1 has been used as an extraction well since 8 March 2001 (see Table 4h).
7. Soil vapor monitoring probes VMP-1 and VMP-2 are screened in the shallow vadose zone
from approximately 19 to 25 feet beneath the ground surface.
8. Soil vapor monitoring probes VMP-D1 and VMP-D2 are screened in the deep vadose zone
from approximately 30 to 40 and 31 to 41 feet beneath the ground surface, respectively.
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SVE Blower Influent: TCE, toluene, PCE, and 1,1-DCE were detected in the soil vapor
sample collected from the SVE system total influent on 16 March 2000 at concentrations of
860, 49, 19, and 8.2 ppmv, respectively. No other chemicals were detected. EKI collected an
additional soil vapor sample from the SVE system total influent on 22 March 2000. TCE,
PCE, toluene, and 1,1,1-TCA were detected at concentrations of 490, 11, 3.9, and 3.0 ppmv,
respectively. No other chemicals were detected.

3.3.2. Estimated VOC Removal Rates

VOC removal rates were calculated using measured vacuum readings, flow rates, and
analytical data (see Tables 3a through 3e). Laboratory data were used to calculate VOC
removal rates on days when samples were collected for laboratory analyses. For the end of
the quarter on 30 March 2000, no samples were collected for laboratory analysis. Therefore,
ratios of photo-ionization detector (“PID”) readings were multiplied by earlier calculated
removal rates to estimate mass removal rates on 30 March 2000.

Based on measurements made at the blower influent, an estimated 26 pounds of VOCs,
including 24 pounds of TCE, have been extracted from soil at the site as of 30 March 2000
(see Table 3a). Based on measurements made at individual extraction wells, an estimated
32 pounds of VOCs, including 31 pounds of TCE have been extracted from the shallow soil
zone as of 30 March 2000 (see Tables 3b,3¢, and 3d), and an estimated 28 pounds of VOCs,
including 27 pounds of TCE have been extracted from the deep soil zone as of 30 March
2000 (see Table 3e).

The sum of the mass removal calculated for each of the extraction wells is higher than the
estimated mass removal for the system as a whole, as measured at the blower influent. This
anomaly is caused in part by low precision in measuring the relatively low flow rates in the
shallow extraction wells, as magnified by the high TCE concentration measured in well
SVE-1. The measurements made at the blower influent are considered to be the more reliable
measurements of total VOC mass removal.

3.3.3. Monitoring Well Field Sampling

Total VOC concentrations in soil vapor samples were also occasionally monitored with an
organic vapor meter, which utilizes a PID to measure total concentrations of VOCs. The PID
does not distinguish between individual compounds, but gives a reading for total VOCs.
Samples for PID analyses were collected in a Tedlar bag using the method described in
Section 3.3.1. The PID was calibrated with 100 ppmv of isobutylene.

PID readings from samples collected at the exiraction wells and vapor monitoring probes are
presented in Tables 3a through 3e and in Table 4. PID readings suggest that total VOC
concentrations in extraction well SVE-1 increased during the first few days of operation, and
then decreased slightly. However, laboratory data suggest that concentrations decreased or
were stable throughout the observed period of operation (see Table 3b). PID readings
suggest that total VOC concentrations in extraction wells SVE-2, SVE-3, and SVE-D1 have
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Well 35/14W-2211 and Well 4S/13W-22P1 (Figure 3.5) have been used historically to
represent the condition of groundwater levels in the West Coast Basin. Water levels in
these wells experienced net decreases of less than 5 feet between Fall 1998 and Fall 1999.
In contrast, in the Carson “pumping hole” area, water levels declined up to 60 feet
(Figure 3.3). In other areas of the basin, some water level increases were observed. As
with the Central Basin Pressure Area, rises in water levels are probably related to
reductions in pumping, while falls are related to increased pumping and reduced

recharge.

Well 2S/11W-18K2, Well 25/12W-24MS8, and Well 35/12W-1A6 (Figure 3.6) have been
used historically to represent the condition of groundwater levels in the Montebello
Forebay. During Water Year 1998-1999, rainfall was nearly half of the long-term
average. This dry year, along with suspension of imported water spreading due to

construction activities, caused water levels to drop up to 20 feet in these wells, and up to

60 feet in other portions of the forebay between Fall 1998 and Fall 1999 (Figure 3.3).

Well 25/13W-10A1 (Figure 3.7) has been used historically to represent the condition of
groundwater levels in the Los Angeles Forebay. The water level in this well declined
about 15 feet between 1998 and 1999, and water levels dropped up to 60 feet in other
parts of the Los Angeles Forebay (Figure 3.3). These declines are related to the dry year,

increased pumping, and reduced artificial recharge.

Aquifer-Specific Water Levels

The accurate measurement of water levels in wells, and knowledge of which aquifer is
represented by a particular water level measurement, is critical to construct reliable
groundwater elevation contour maps and hydrographs from which important conclusions
and decisions are made as to the state of the basin. It has been stated previously that
production wells often provide average water quality results because they are tapped into
multiple aquifers. This is also true of water levels. Specific aquifers usually have

different elevation heads because of pressure differences within the aquifers.
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Table 1.1 presented the construction information for WRD monitoring wells. Table 3.2
presents groundwater elevation (head) measurements from WRD nested monitoring
wells. These data demonstrate the head differences between individual aquifers at each
WRD nested monitoring well location. The differences in head are caused primarily by
the amount of local pumping, the proximity to recharge sources, and the degree of

separation between aquifers caused by aquitards.

Nested wells show meaningful differences between zones, reflecting both hydrogeologic
and pumping conditions. Head differences from about 1 to 60 feet occur between zones
above and below the producing zones. The greatest head differences tend to occur in the
pumping holes of the Central and West Coast Basin Pressure Areas, while the smallest
differences occur in the Montebello Forebay recharge area and the Torrance area (which
have thick, merged aquifers). Nested well locations showing largest differences in heads
between aquifers typically exhibit the lower head in the Silverado and adjacent producing

zones, because these are the most heavily pumped.

At this time, WRD has completed 24 nested monitoring wells. This network of wells
provides outstanding vertical and areal coverage of water level (and water quality) trends
across the CWCB. The following discussion focuses on vertical water level differences
observed in WY 98-99 at several WRD nested well sites and how those differences infer

the connectivity of aquifers.

Downey #1 (Figure 3.8): This well is located in the Central Basin Pressure Area near
the boundary with the Montebello forebay. During WY 1998-1999, water levels in zones
1 through 4 (Sunnyside, Silverado, Hollydale, and Jefferson Aquifers) generally tracked
well, suggesting similar responses to pumping and recharge. Water level highs occurred
in December 1998 and January 1999, with lows occurring in August 1999. Zones 5
(Exposition Aquifer) and 6 (Gaspur Aquifer), however, have heads 15 to 30 feet higher
than the deeper aquifers, and their elevations fluctuate only several feet per year versus
tens of feet for the deeper aquifers. This suggests the shallower two aquifers are not

immediately connected to the deeper ones, and do not respond to pumping and recharge
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as strongly as the deeper aquifers.

Carson #1(Figure 3.9): This well, located in the center of the Carson pumping hole,
shows a 50-foot difference in head between the Silverado aquifer (elevation
approximately 75 feet below MSL) and the overlying Lynwood aquifer (elevation
approximately 25 fee below MSL). The Silverado and underlying Sunnyside aquifers
exhibit similar heads and trends through the year, as do the Lynwood and Gage aquifers.

Rio Hondo #1(Figure 3.10): This well is located in the Central Basin Non-Pressure
Area (at the Montebello Forebay spreading grounds). With the exception of Zones 2 and
3 (both in the Sunnyside aquifer) which have nearly identical heads throughout the year,
there are several feet of vertical head differences between aquifers. The most significant
finding is that Zone 4 (Silverado aquifer) has the lowest head of all measured aquifers,
suggesting that this aquifer is the most heavily pumped in the area. Because it has the
lowest head, it should be expected to receive recharge waters from above and below the
Silverado. Water level highs in all zones were generally observed in April 1999 and lows

in September 1999.

Huntington Park #1(Figure 3.11): This well, located in the Los Angeles Forebay,
shows only slight differences in head between the Silverado aquifer (average elevation
approximately 25 feet below MSL) and the overlying Jefferson and Gage aquifers. There
is over 30 feet head difference between Zones 3 and 4. Heads remained relatively level

except for Zone 2 which dropped 9 feet.
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TABLE 1.1
CONSTRUCTION INFORMATION
WRD NESTED MONITORING WELLS

18
Carson #1 1 100030 1010 Sunnyside
2 100031 760 Silverado
3 100032 480 Lynwood
4 100033 270 Gage
Cerritos #1 1 100870 1215 Sunnyside
2 100871 1020 Sunnyside
3 100872 630 Silverado
4 100873 290 Hollydale
5 100874 200 Gage
6 100875 135 Artesia
Chandler #3b 1 100082 363 Gage/Lynwood/Silverado
Chandler #3a 2 100083 192 Gage/L ynwood/Silverado
Columbia 1 100042 600 Lower San Pedro
2 100043 505 Silverado
3 100044 285 Lynwood
4 100045 205 Gage
Commerce #1 1 100881 1380 Pico Formation
2 100882 960 Sunnyside
3 100883 780 Sunnyside
4 100884 580 Silverado
5 100885 345 Hollydale
6 100886 225 Exposition/Gage
Downey #1 1 100010 1120 Sunnyside
2 100011 960 Silverado
3 100012 600 Silverado
4 100013 390 Hollydale/Jefferson
5 100014 270 Exposition
6 100015 110 Gaspur
Gardena #1 1 100020 990 870 980 Sunnyside
2 100021 465 445 465 Silverado
3 100022 365 345 365 Lynwood
4 100023 140 120 140 Gage
Hawthorne #1 1 100887 990 910 950 Pico Formation
2 100888 730 710 730 Lower San Pedro/Sunnyside
3 100889 540 520 540 Lower San Pedro/Sunnyside
4 100880 420 400 420 Silverado
5 100891 260 240 260 Lynwood
6 100892 130 110 130 Gage
Huntington Park #1 1 100005 910 890 910 Silverado
2 100006 710 690 710 Jefferson
3 100007 440 420 440 Gage
4 100008 295 275 295 Exposition
5 100009 134 114 134 Gaspur
Inglewood #1 1 100091 1400 1380 1400 Pico Formation
2 POOOIIIOPOIKOIIOOKKIOPOOKHEKI XK KKK IPIGOOKKIOOKO!
. 3 100093 450 430 450 Silverado
4 100094 300 280 300 Lynwood
5 100095 170 150 170 Gage
Inglewood #2 1 100824 860 800 840 Pico Formation
2 100825 470 450 470 Pico Formation
3 100826 350 330 320 Silverado
4 100827 245 225 245 Lynwood
Lakewood #1 1 100024 1009 989 1009 Sunnyside
2 100025 660 640 660 Silverado
3 100026 470 450 470 Lynwood
4 100027 300 280 300 Hollydale
5 100028 160 140 160 Artesia
6 100029 90 70 90 semi-perched
La Mirada #1 1 100876 1150 1130 1150 Sunnyside
2 100877 985 965 985 Silverado
3 100878 710 690 710 Lynwood
4 100879 420 470 490 Jefferson
5 100880 245 225 245 Gage
Lomita #1 1 100818 1340 1240 1260 Lower San Pedro
2 100819 720 700 720 Sitverado
3 100820 570 550 570 Silverado
4 100821 420 400 420 Sitverado
5 100822 240 220 240 Gage
6 100823 120 100 120 Gage
t.ong Beach #1 1 100920 1470 1430 1450 Sunnyside
2 100921 1250 1230 1250 Sunnyside
3 100922 990 970 930 Silverada
4 100923 619 599 619 Lynwood
5 100924 420 400 420 Gage
6 100925 175 155 175 Artesia
Long Beach #2 1 101740 1090 970 990 Pico Formation
2 101741 740 720 740 Sunnyside
3 101742 470 450 470 Silverado
4 101743 300 280 300 Lynwood
5 101744 180 160 180 Gage
6 101745 115 95 115 Gaspur
Los Angeles #1 1 100926 1370 1350 1370 Pico Formation
2 100927 1100 1080 1100 Sunnyside
3 100928 940 920 940 Silverado
4 100929 660 640 660 Lynwood
5 100930 370 350 370 Gage
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TABLE 1.1
CONSTRUCTION INFORMATION
WRD NESTED MONITORING WELLS

. WRD ID : Top of Peiforation Bottom of . .
Well Name .Lone Number Depth of ng! (feet) (feet) Perforation (feet) Aquifer Designation
Madrid 1 100034 685 640 680 Lower San Pedro
2 100035 525 480 520 Silverado
3 100036 285 240 280 Lynwood
4 100037 180 145 185 Gage
Mariner 1 100038 715 670 710 Lower San Pedro
2 1000392 545 500 540 Silverado
3 100040 385 340 380 Lynwood
4 100041 245 200 240 Gage
Pico #1 1 100001 900 860 900 Pico Formation
2 100002 480 460 480 Silverado
3 100003 400 380 400 Silverado
4 100004 180 170 180 Jefferson
Pico #2 1 100085 1200 1180 1200 Sunnyside
2 100086 850 830 850 Sunnyside
3 100087 580 560 580 Sunnyside
4 100088 340 320 340 Silverado
5 100089 255 235 255 Lynwood
[ 100090 120 100 120 Gaspur
Rio Hondo #1 1 100064 1150 1110 1130 Sunnyside
2 100065 930 910 930 Sunnyside
3 100066 730 710 730 Sunnyside
4 100067 450 430 450 Silverado
5 100068 300 280 300 Lynwood
6 100069 160 140 160 Gardena
Santa Fe Springs #1 1 100096 1410 1280 1310 Pico Formation
2 100097 845 825 845 Sunnyside
3 100098 560 540 560 Sunnyside
4 100099 285 265 285 Silverado
5 POOCOOOXXOOSOOCOCOOHUXX OO0 XXX UXXXX
South Gate #1 il 100833 1460 1440 7460 Sunnyside
2 100894 1340 1320 1340 Sunnyside
3 100895 930 910 930 Sunnyside
4 100896 585 565 585 Lynwood/Silverado
5 100897 250 220 240 Exposition
Whitfier #1 1 101735 1298 1180 1200 Pico Formation
2 101736 940 920 940 Sunnyside
3 101737 620 600 620 Silverado
4 101738 470 450 470 Jefferson
5 101739 220 200 220 Gage
Willowbrook #1 1 100016 905 N 885 905 Pico Formation
2 100017 520 500 520 Silverado
3 100018 380 360 380 Lynwood
4 100019 220 200 220 Gage
Wilmington #1 7 100070 1040 915 935 Lower San Pedro
2 100071 800 780 800 Silverado
3 100072 570 550 570 Silverado
4 100073 245 225 245 Lynwood
5 100074 140 120 140 Gage
Wilmington #2 i) 100075 1030 950 970 Lower San Pedro
2 100076 775 755 775 Silverado
3 100077 560 540 560 Silverado
4 100078 410 330 410 Lynwood
5 100079 140 120 140 Gage
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CARSON #1

TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 1998 - 1999
WRD NESTED MONITORING WELLS

Reference Point Elevation: 24.16
Depth of Well 1010 760 480 270
Aquifer Name Sunnyside Silverado Lynwood Gage
10/2/98 -77.52 -75.49 -27.67 -24.83
11/19/98 -76.31 -74.22 -27.52 -24.76
2/4/99 -73.85 -72.01 -27.42 -24.73
5/11/99 -74.1 -72.12 -27.04 -24.31
7/9/99 -75.58 -73.74 -26.97 -24.3
7/30/99 -74.72 -73 -27.1 -24.43
9/22/99 -76.17 -714.42 -27.28 -24.58
CERRITOS #1 Reference Point Elevation: 40.72
Depth of Well 1215 1020 630 290 200 135
Aquifer Name Sunnyside Sunnyside Silverado Hollydale Gage Artesia
4/2/99 -22.52 -18.74 -25.44 16.5 20.74 21.63
6/21/99 - -38.07 -42.35 -44.43 13.61 19.24
7/29/99 -51.24 -54.89 -55.53 8.26 14.57 14.53
CHANDLER #3 Reference Point Elevation: 153.2
Depth of Well 363 192
Aquifer Namel Gage/Lyn/Silv Gage/Lyn/Silv
10/5/98 -28.72 -28.5
3/5/99 -27.62 -
8/4/99 -27.46 -27.19
COLUMBIA Reference Point Elevation: 78.42
Depth of Well 600 505 285 205
Aquifer Namel Lower San Pedro Silverado Lynwood Gage
10/7/98 -12.29 -12.28 -9.71 -8.91
2/18/99 -11.74 -10.88 -8.43 -8,77
COMMERCE #1 Reference Point Elevation: 170.09
Depth of Weli 1390 960 780 590 345 225
Aquifer Name] Pico Formation Sunnyside Sunnyside Silverado Hollydale Exposition/Gage
6/24/99 67.91 68.29 63.24 27.47 52.41 59.6
8/5/99 62.4 58.77 25.39 18.05 58.94
DOWNEY #1 Reference Point Elevation: 97.21
Depth of Well 1190 960 600 390 270 110
Aquifer Name Sunnyside Silverado Silverado Hollydale/Jefferson Exposition Gasper
10/6/98 16.97 21.47 25.47 23.96 51.02 53.98
10/21/98 18.53 23.06 29.73 29.81 51.31 53.89
12/7/98 23.39 27.04 34.39 33.1 51.53 53.44
2/10/99 27.55 28.9 32.7 32.76 51.31 53.42
6/30/99 17.86 19.12 19.16 16.72 47.92 51.87
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TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 1998 - 1999
WRD NESTED MONITORING WELLS

ZONEI 1 2 3 4 . l .5 - ] 6
GARDENA #1 Reference Point Elevation: 79.9
Depth of Well 980 465 365 140
Aquifer Name Sunnyside Silverado Lynwood Gage
10/5/98 -47.55 -71.13 -58.94 -12.41
11/25/98 -47.07 -70.21 -56.76 -12.48
HAWTHORNE #1 Reference Point Elevation: 86.35
Depth of Well 9390 730 540 420 260 130
Aquifer Name! Pico Formation LSP/Sunnyside LSP/Sunnyside Silverado Lynwood Gage
7/13/99 -80.43 -26.15 -24 55 -24.24 -17.91 -4.68
8/4/99 -83.05 -26.9 -25.22 -24.98 -18.65 -2.94
8725799 -84.21 26.50 ~25.02 -24.69 -18.59 5.67
HUNTINGTON PARK #1 Reference Point Elevation: 177.08
Depth of Well 910 710 440 295 134
Aquifer Name Silverado Jefferson Gage Exposition Gasper
10/6/98 -29.34 -31.59 -20.2 15.84 46.8
12/1/98 -30.92 -32.91 -17.52 16.75 -
2/19/99 - - - 17.9 45.34
2/24/99 -28.62 -30.6 -17.54 17.59 45.29
7/8/99 -32.66 -39.87 -21.88 16.66 -
INGLEWOOD #1 Reference Point Elevation: 110.56
Depth of Well 1400 885 450 300 170
Aguifer Name] Pico Formation Pico Formation Silverado Lynwood Gage
10/5/98 -32.02 2.53 -34.67 -3.17 2.67
12/8/98 -34.04 2.58 -32.08 -3.01 2.61
2/17/99 -34.06 3.25 -32.86 -2.22 3.25
5/19/99 -35.06 - -36.78 -6.3 -0.96
5/22/99 -32.04 3.15 -32.46 -1.97 3.43
8/4/99 -30.83 3.33 -34.95 -2.27 3.61
9/10/99 -30.83 3.48 -35.93 -2.28 3.64
INGLEWOOD #2 Reference Point Elevation: 217.33
Depth of Well 860 470 350 245
Aquifer Name| Pico Formation Pico Formation Silverado Lynwood
2/24/99 -24.43 - -12.2 -6.2
3/19/99 -24.28 -23.68 -12.13 -6.17
7I7/89 -23.57 -22.75 -11.72 -5.8
9/5799 -23.65 -22.95 -12.01 -6.07
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TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 1998 - 1999
WRD NESTED MONITORING WELLS

LA MIRADA #1 Reference Point Elevation: 75.85
Depth of Well 1150 985 710 490 245
Aquifer Name Sunnyside Silverado Lynwood Jefferson Gage
3/8/99 9.87 6.65 -13.06 -37.36 -9.65
4/2/99 10.67 7.02 -12.64 4.58 -8.21
6/2/99 -6.26 -7.28 -13.29 -37.89 -17.6
6/21/99 19.16 - - - -
8/3/99 -17.02 -16.88 -30.03 -51.92 -23.72
8/9/99 -18.45 -18.3 -31.78 -53.01 -23.73
8/27/99 -22.04 -21.61 -34.74 -56.45 -25.26
LAKEWOOD #1 Reference Point Elevations: 37.91 (Zones 1, 2, 3, 4) and 37.93 (Zones 5 and 6)
Depth of Waell 1009 860 470 300 160 90
Aquifer Name Sunnyside Silverado Lynwood Hollydale Artesia semi-perched
10/5/98 -36.98 -28.84 -27.81 -11.12 3.22 26.52
11/23/98 -21.47 -20.22 -17.64 -2.49 9.52 26.74
2/18/99 -31.75 -25.43 -23.22 1.8 12.88 28.17
7/1/99 -66.84 -54.02 -51.85 -26.18 -13.3 13.08
9/9/99 -79.94 -62.87 -61.74 -30.99 -16.72 11.42
LOMITA #1 Reference Point Elevation: 76.91
Depth of Well 1340 720 570 420 240 120
Aquifer Namel Lower San Pedro Silverado Silverado Silverado Gage Gage
12/2/98 -45.57 - -29.82 -31.75 -27.78 -
2/4/99 -42.06 -33.92 -30.54 -33.3 -27.63 -30.44
3/19/99 -41.96 -32.99 -29.84 -32.6 -27.35 -30.31
5/28/99 -41.07 -31.68 -30.37 -30.65 -25.54 -30.53
6/16/99 -43.11 -33.94 -32.26 -32.58 -27.22 -31.07
7/10/99 -41.05 -32.02 -30.31 -30.81 -25.2 -29.19
7/30/99 -41.58 -34.5 -32.58 -33.23 -27.16 -31.22
9/28/99 -39.23 -31.99 -31.24 -33.1 -25.63 -30.26
MADRID Reference Point Elevation: 70.68
Depth of Well 685 525 285 190
Aquifer Name] Lower San Pedro Silverado Lynwood Gage
10/7/98 -25.81 -21.14 -20.87 -20.87
11/24/98 -24.56 20.68 -20.37 -20.3
2/18/99 -24.55 -20.62 -20.45 -20.44
6/18/99 -19.11 -14.94 -14.78 -14.74
9/28/99 -19.38 -14.9 -14.75 -14.71
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TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 1998 - 1999
WRD NESTED MONITORING WELLS

MARINER Reference Point Elevation: 97.7
Depth of Well 715 545 385 245
Aguifer Namel Lower San Pedro Sitverado Lynwood Gage
10/7/98 -7.95 -2.24 -0.37 -0.32
2/5/99 -7.49 -1.75 0.1 0.15
9/26/99 -12.06 -6.1 - -3.74
PICO #1 Reference Point Elevation: 181.06
Depth of Well 900 480 400 190
Aquifer Namel Pico Formation Silverado Silverado Jefferson
10/6/98 152.25 133.26 131.8 141.09
10/21/98 151.38 136.02 133.74 140.15
12/9/98 151.68. 141.88 141.64 141.06
2711799 1404 14323 142.05 142.34
4/5/99 148.6 - - -
5/21/99 150.2 - - -
6/8/99 149.09 - ~ -
6/29/99 147.38 136.3 136.41 136.77
7/23/99 145.26 136.51 135.97 134.21
8/2/99 144.53 135.71 135.13 133.15
PICO #2 Reference Point Elevation: 149.6
Depth of Well * 1200 850 580 340 255 120
Aquifer Name Sunnyside Sunnyside Sunnyside Silverado Lynwood Gasper
10/6/98 90.98 80.47 100.02 113.85 112.6 123.25
10/21/98 90.31 90.63 100.11 112.33 111.29 118.97
12/11/98 92.1 95.47 102.58 114.26 113.37 120.94
2/11/99 95.34 97.4 103.37 110.9 111.41 119.47
6/23/99 85.46 87.6 97.07 115.19 114.64 123.98
RIO HONDO #1 Reference Point Elevation: 144.36
Depth of Well 1150 930 730 450 300 160
Aquifer Name Sunnyside Sunnyside Sunnyside Silverado Lynwood Gardena
10/6/98 87.72 85.71 84.84 71.27 89.38 93.64
10/21/98 87.62 84.99 84.1 71.94 90.42 94.43
12/3/98 87.14 86.99 86.19 78.07 91.34 94.62
2/8/99 89.76 88.75 88.91 80.01 91.3 94.03
6/28/99 83.05 78.64 77.73 69.83 85.02 87.71
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SANTA FE SPRINGS #1

TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 1998 - 1999
WRD NESTED MONITORING WELLS

Reference Point Elevation: 168.83

Depth of Well 1410 845 560 285 190
Aguifer Namel Pico Formation Sunnyside Sunnyside Silverado Lynwood
5/20/99 - 83.81 66.37 67.56 -
6/22/99 76.72 84.1 67.65 63.82 -
SOUTH GATE #1 Reference Point Elevation: 90.96
Depth of Well 1460 1340 930 585 250
Aquifer Name Sunnyside Sunnyside Sunnyside Lynwood/Silverado Exposition
7/6/99 -1.38 -2.63 -1.28 -0.98 40.81
7/7/99 -1.49 -2.97 -1.28 -0.98 40.81
8/4/99 -4.3 -5.34 -3.43 -5.8 40.36
9/2/99 -6.16 -7.24 -5.53 -7.55 39.82
9/10/99 -6.14 -6.26 -3.77 -4.03 39.91
WILLOWBROOK #1 Reference Point Elevation: 96.21
Depth of Well 885 500 360 200
Aguifer Name] Pico Formation Silverado Lynwood Gage
10/8/98 -41.69 -41.69 -21.73 -21.31
1/26/92 -31.13 -26.52 -18.28 -17.92
6/3/99 -25.65 -25.99 -19.63 -19.13
WILMINGTON #1 Reference Point Elevation: 37.96
Depth of Well 915 780 550 225 120
Aquifer Name] Lower San Pedro Silverado Silverado Lynwood Gage
10/5/98 -74.36 -74.29 -74.63 -34.35 -30.13
11/18/98 -72.5 -72.4 -72.74 -34.17 -30.15
2/5/99 -70.17 -70.13 -70.51 -32.89 -29
4/23/99 -70.67 -70.62 -71.03 -32.5 -28.56
5/12/99 -70.75 -70.83 -71.07 -32 -27.99
9/23/99 -72.47 -72.59 -72.78 -31.69 -31.63
WILMINGTON #2 Reference Point Elevation: 29.78
Depth of Well 950 755 540 390 120
Aquifer Name} Lower San Pedro Silverado Silverado Lynwood Gage
10/5/98 -54 .51 -47.9 -42.91 -42.06 -12.1
11/17/98 -53.44 -47.08 -42.17 -41.46 -12.33
2/4/99 -51.87 -46.05 -40.52 -39.54 -12.32
5/26/99 -52.19 -46.07 -40.68 -39.76 -12.21
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